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EXPLANATION OF THE PLATES. 



PLATE 1. 

NO. 

1. — ^The healthy fundus; the yessels of the retina, the optic nerve 
entrance, and the relative situation of the macula lutea. 

2.-^ Retinitis ; the optic nerv^ entrance being reduced to a very small 
point by the chorio-capillary injection. 

3. — Capillary apoplexy of tfie retina : the papilla optica in this case 
being completely covered over by the hflemorrhagic effusion. 

4. — Detachment of the retina, extending to the optic nerve, which is 
seen considerably dilated, and tlie vessels very small. This 
drawing was made a month after the accident occurred. 

PLATE 2. 

5. — ^Atrophy of the optic nerve, with aneemia of retina, showing the 

saucer-like depression of the optic papilla. 
6. — Syphilitic retinitis : the condition of the optic nerve and retina 

at the end of the second month, the sight being then very 

imperfect. 
7. — Retinitis from albuminuria, vnth considerable disorganization of 

the retinal vessels. 
8. — Softening of the retina : in this case cupping of the optic nerve 

was associated with the disease. 

PLATE 3. 

9. — Glaucoma : considerable excavation of the optic nerve and 
irregularity of the vessels. 
10. — Exudation between retina and choroid, believed to be fetty 
degeneration of the retina; probably colloid disease of the 
choroid. 

V 



290 EXPLAKATIOK OF PLATES. 

11. — Choroiditis pigmentosa and posterior staphyloma, with deposits of 

pigment over the macula lutea. 
12. — Choroiditis pigmentosa; saucer-like depression of the optic 

nerve ; vessels atrophied and irregular. 

PLATE 4. 

13. — Hypereemia of choroid, with capillary congestion. 

14. — Choroiditis pigmentosa. In this case there was considerable 

capillary congestion, which, with the enormous quantities of 

pigment, covered the white spaces in the choroid coat, so that 

they were very faintly seen. 
16. — ^The fundus of a myopic eye, showing a crescentic depression at the 

outer periphery of the optic nerve ; the latter being pale and 

considerably dilated. 
16. — Sclero-choroiditiB pigmentosa: the vessels on the same side 

appear to have been either removed, or obscured by some 

exudation. 
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PREFACE. 



The confident opiDion I entertained, when the first edition 
of thifl work appeared, in 1857, of the value and importance 
of the ophthalmoscope as an unerring guide in the previously 
obscure pathology of the eye, and the great popularity which 
I also anticipated it would achieve, have been fully realized 
by the results of the past five years' experience. That its 
introduction would form a new era in scientific investigation, 
I felt assnred, from the advance of special knowledge when 
aided by proper methods of investigation, and the wide field 
afforded for industrious research, now that so ample an 
opportunity for making exact observation has been placed in 
the hands of the profession, and sufficient means afforded of 
establishing principles of ophthalmic pathology with the 
precision of some other branches of surgery. 

To forward this great object I considered a legitimate 
ambition, and to this feeling was due the first detailed notice 
of the new instrument that had appeared in England, con- 
tained in a paper read before the Medical Society of London, 
accompanied with cases and illustrations of its use derived 
from my own practice. To review the progressive steps that 
have been taken to elucidate, with the assistance of tlie oph- 



tlialmoscope, the real nature and seats of the most serious 
diseases of the eye, would require a special volume. It is 
more than probable, also, were I to attempt an account of 
successes during the unsettled phases of a transition state of 
knowledge, my observations would only lead to innumerable 
reclamations from several ai'dent and equally praiseworthy 
explorers in the same field : not to mention the questionable 
position any confident expression of opinion to-day might 
place me in, when to-morrow, perhaps, a more satisfactory 
advance would be made towards truth, on the basis of facts 
so clearly demonstrable in the ophthalmoscope, as to afford 
no opportunity for doubting or denial. 

But I must be allowed, in this introductory address, to en- 
large upon the increased responsibility of the profession, 
generally, to attain to a proper knowledge of the use and ad- 
vantages of this instrument. It has most certainly done 
something to rescue a special branch of surgery from the 
hands of mere empirics and ignorant pretenders to a know- 
ledge that, previous to its introduction, was unattainable ; and 
which was, perhaps, under the circumstances, sufficient ex- 
cuse for the conscientious practitioner who might be reluctant 
to interfere in cases where an eiTor in practice was attended 
by such serious consequences as in disease affecting the 
organ of vision. We all know what the stethoscope has done 
for affections of the chest, and the relying confidence in its 
assistance with which the general practitioner now explores, 
with interest and anxious concern, the condition of the lungs 
in the eai'liest stiige of threatened disease ; and with much ad- 
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vantage, individuallj, as well as to the great national question 
of annual mortality among the population, who can doubt ? 
And not less valuable, I firmly believe, will be the result of the 
introduction of the ophthalmoscope into general practice. It 
promises a vast diminution in the number of those cases 
where extinction of the sight, the most valuable and cheering 
of the senses, so often results from ignorance of the nature of 
the attack, or of the real seat of the disease. I may truly 
say that the most painful experience of a surgeon to a public 
institution for eye disease, arises from the circumstances of 
his position informing him that many of the totally blind 
that come under his observation, might have escaped so 
great a misfortune, had circimistances been earlier favour- 
able for exploring the otherwise dark chamber of the eye, 
and reading off, as it were, a correct diagnosis, whilst op- 
portunity was afforded for proper measures of relief to have 
been adopted. It must, therefore, I think, be deemed 
morally imperative that every member of our profession 
should, for the future, make ophthalmic surgery a parti- 
cular object of study during his term of hospital attendance. 
And it is also worthy of consideration, how many different 
ways an accustomed and ready use of this little instrument 
will avail in the solution, when correspondingly assisted, 
of many otherwise obscurely situated complaints ; for there 
is no stronger corroborative evidence of the value of the oph- 
thalmoscope, as a reliable aid in diagnosis, than the adapta- 
tion of the same principles to instruments for the examination 
of the larynx and throat. 



As regards the arrangement of my subject matter, tl 
text having been entirely re-written, the plan upon which 1 
haVQ proceeded requires a little explanation. In the firsi 
place, the instruments more particularly described are thosci 
which my own experience enables me with conlidence tol 
recommend. The simpler forma, I feel assured, are the best. 1 
for the general practitioner, though for purposes of study and 
hospital practice the more ehiborate and fixed kind is to be 
preferred, as admitting of steady and exact adjustment. To 
have attempted more in this direction would have required a 
special volume upon the numerous ingenious ophthalmoscopes 
that have been submitted to the profession since Helmholtz's 
invaluable discovery. I may further axld, as regards the 
principles ajid theory of vision involved in the examination, 
they are too exactly fixed, ujion data almost mathematical, to 
ftdmit of any variation or even novelty of remark in describing 
them. Nor did my purpose require any very laboured dis- 
quisition. Where necessary, I have quoted Helmboltz and 
Bonders, who have done so much for improving our know- 
ledge upon the accommodation of sight ; they have given us the 
most recent as well as the most rational views on the subject. 
For more scientific and enlarged details upon general optic? 
in connection with the use of the ophthalmoscope, Dr. Rainy'i 
treatise may be consulted with advantage. With respect ti 
other authorities, I have not failed to make use of any inforr 
ation which I could confirm by ray own observation ; 
\ aim on all occaaione has been to establish princL 




It will be obs&rved, as regards cataract, I have some- 
what enlarged on the anatomical and physiological details 

of the several parts implicated in its progressive develop- 
ment. I felt this was required, by the numerous distinctive 
forms introduced in the pathology of this important class of 
eye disease ; and it cannot be doutted that it is essentially 
necessary to be as well acquainted with the normal conditions 
as with the diseased appearances of all the structures, as seen 
with the ophthalmoscope. In a great number of cases, 
changes may be discovered in progress sufficiently early — it 
is stated and believed by some physiologists — to prevent 
further advance. 

In the classification of eye diseases I have arranged them 
in the order of situation, and grouped them accordingly, 
instead of strictly following the great natural divisions of 
pathology, which are more suited to the generalization of 
disease, than to the particular application of the principles to 
a specially selected organ. It also admits of a less arbitrary 
restriction to technical terms in describing new apjiearances, 
upon the nature of whic!h, circumstances as yet have not af- 
forded lis full opportmiity of deciding ; for by the aid of the 
ophthalmoscope we are enabled to diagnose slight internal 
changes which were before unrecognized. To illustrate the 
situation I am alluding to, I may refer to the symptoms 
describing retiniiis, as laid down a few years ago in books and 
clinical lectores, and upon which no reliance can now be 
placed, as distinguishing it from several other diseases of in- 
ternal structures of the eye revealed to us in the ophthalmo- 



scope. la this transitioa state of knowledge, therefore, 
latitude must be allowed in expression, and a little 
made for what may appear indefinite and undecided, 
readers may rest satisfied that it is always designed 
prospective of future advance to be made. In the 
time, I trust there will be many explorers in the sami 
who will record their obserTations, as I have ventured t*] 
and in this way a valuable collection of facts will result, 
must hasten the elucidation of the scientific principles 
which a proper classification of eye disease can alone be 
At the same time, I may add, that I have chiefly recorded th« 
reaults of my own cKperience, rather than relied upon the 
published cases of other observers, or as occurring in other 
institutions than the Koyal Westminster Ophthalmic Hospi- 
tal, where I could watch the various details of treatment, the 
changing phages of progress, aud ultimate conclusion, so as to 
possess definite data to test the soundness or otherwise of a 
previously formed diagnosis. Hospitals for special cases 
itfford unusual opportunities and facilities for the study of the 
particular diseases for which they are set apart, and a two- 
fold responsibility rests upon their medical officers. In the 
first place, they owe to the patients much of their time, and 
all their care and skill; and, in the next, their professional 
brethren very naturally look to have communicated to them 
whatever superior knowledge such exceptionable advantages 
have enabled them to acquire. 

A new era has, at all events, commenced in ophthalmic 
surgery ; and if we reflect what has already been done since 
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the introduction of the ophthalmoscope, we may well antici- 
pate still more splendid results. Let me enumerate the 
important points already attained ; and, in view of which, it 
may well be asked, who would have Tentured, a very few years 
ago, to have foretold the present state of knowledge ? 1 etly, 
we have, now, not the least difGculty in determining the 
exiatence or non-esietence of cataract, formerly surrounded 
by so much doubt that sometimes no amount of professional 
skill or experience could satisfactorily Bolve. 2ndly, the 
approach of cataract may be observed in its earliest stage, 
and Jong before it is discoverable by the unassisted eye. 
3rdly, it demonstrates the physical cause of muacie, and, 
conversely, when it is a symptom of disorder. 4tbly, it has 
removed almost from ophthalmic nomenclature the indefinite 
term of amaurosis, where, as Walther observed, •' the patient 
and the physician were both blind," by revealing the depond- 
ance of many such cases on causes widely different, but 
easily enough perceived with the ophthalmoscope. 6thly, by 
disclosing retinal apoplexy, it prevents, in some cases, an 
injurious resort to mercurials ; and, on the other hand, by 
showing the presence of effusion of lymph on the deeper 
structures of the eye, it enables ua to judge whi^n siii'h a 
treatment will prove advantageous and proper ; and Bthly, 
its value is considerable, even in those cases of what may bo 
called negative aclrantage, where, by showing the retina, 
already detached and disorganized, the surgeon might other- 
wise, without such knowledge, have been tempted to [forfomi 
aa utterly useless operation. 
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In conclusion, I have only to obsenre, that although I 
have endeavoured to make the coloured illustrations of eye 
diseases more perfect and correct than in any former edition. 
yet, from the difficulty of finding a skilled artist, competent 
to read off appearances which are plain enough to the prac- 
tised eye of the surgeon (added to the great expense incurred 
by printing in colours, which precludes continued correc- 
tions), I have not by any means succeeded to the extent I 
could have desired. 

To render my little work more complete, I have added 
specimen pages of Jager's test-types, generally in use, and 
referred to in my cases. 



London, 

1, Bedford Square, 

June, 1863. 
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A MANUAL 



OF 



OPHTHALMOSCOPIC SURGERY. 



CHAPTER I. 

Altered Circumstances of the Modem Practice of Surgery 

connected with Eye Disease. 

Not the least important of the many triumphs of the 
Ophthalmoscope, is the increased attention to eye disease 
and ophthalmic surgery its introduction has excited among 
the profession generally. In fact, every one, who is honestly 
endeavouring to keep pace with the progress made in the sci- 
entific discoveries of the day, and who is at all sensible of the 
value and utility of a direct means of examination in otherwise 
most obscure and doubtful cases, must confess that the little 
instrument of Helmholtz has originated not only a new method 
of inquiry, but must occasion a great revolution in all previous 
systems of ophthalmology. It is indeed curious to mark how 
men of established reputation, who, as a rule, are averse to no- 
velty, and unfriendly to innovation, have, one after the other, 
successively surrendered their alleged objections, and become 
the strongest advocates for the use of the ophthalmoscope, 
when its revelations were found to be too obviously sound to 
admit of being disputed, wherever opinion was challenged to 
this simple but decisive test. 

B 



2 PaACnrAL ADVASTAGEa 

With such unmistakable evidence of its grpftt practical 
importance, and considering the extensive popularity it has 
achieved in comparatively a very short period, it is a matter 
of no little satisfaction to me that the profession should in 
any way associate my name with its first introduction to their 
notice; and, with the object of continuing a connection so 
honorable to myself, on the occasion of a third edition being 
called for of my little work on the Ophthabnoscope, published 
in 1856, 1 have determined to enlarge tho scope of its original 
purpose, as chiefly illustrative of the theory of the ophthal- 
moscope, into the more ambitious purpose of supplying a 
rehable hand-book of its use, giving descriptions of the cha- 
racters and appearances of those diseases of the transparent 
media, and of the more important of the internal structural 
apparatus of the human eye, which that instrument now 
affords us so invaluable, and at the same time so convenient, 
a means of observing. 

In giving to the profession such a manual of OphthaJ- 
moscopic Surgery, it is not intended to dwcU upon elements 
presumed to be sufficiently well known; nor, on the other 
hand, to follow up tho extreme refinements of theoretical 
science connected with, the subject, and which have some- 
times gone beyond what present experience could really 
warrant. But it must be obvious that the circumstances 
which have arisen with the occasion — the many novel and 
remarkable symptoms now for the first time observed — re- 
quire to be reduced into a system of properly defined diseases ; 
especially when a particular tecnology has been invented to 
describe these new appearances properly, and to find suitable 
language in which to record the wonderful progress made 
within the last few years in the pathology of the human eye. 

The task, moreover, is undertaken with an agreeable 
feeling that, in the general advance of human knowledge 
which late years have witnessed, ophthalmic surgery holds a 
position commensurable with the importance of the organ in 
its especial charge. It has ceased to be the suspicious do- 
main of the lingering empiricism of the last century ; for the 
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oculist now tates rank among the most scientific men in our 
profession. It is in this brancih of practice that the interesting 
results of microscopic anatomy come to be beneficially uti- 
lized; and now that the ophthalmoscope gives the further com- 
mand of a direct m«ans of examining the [several media and 
inter-ocular structures ofthe eye, diagnosis in its diseases finds 
firm groimd upon which to rest or base an opmion. The con- 
sequence is, that the uncertainty of symptomology, which 
formerly deterred so many conscientious surgeons of the first 
rank in the profession from interfering with diseased struc- 
ture or even disordered condition of the eye, has become in 
a great measure a mere bye-remark of congratulatory com- 
parison with the immeasurably improved cii-cumstances under 
which, not only tlie ordinary general practitioner may con- 
fidently proceed with the care of the most serious cases, but 
which even enables an enquiring student of medicine to judge 
in a short time with the certainty of the more experienced 
practitioner of at least the character and extent of mischief 
vrithin the orbit, wherever and whenever admitting of oph- 
thalmoscopic investigation. 

And if the profession have reason to rejoice that the res- 
ponsibilities of ophthalmic surgery, in a great measure, have 
ceased to be habitually referred to an empirical confidence, 
where success in treatment was more a matter of accident than 
the directed result of enlightened knowledge, how much more 
so must the general public share this feeling, with whom 
the eye, of all organs, is the most important and valuable. 
Examinations, not of form, as too often the case hitherto, 
now follows immediately upon injury ; and, nothing doubting, 
the practitioner in the humblest sphere expects to find easily 
the situation and nature of the hurt. No valuable time ie 
lost before proper measures of relief are adopted; and the 
unfortunate sufferers are therefore no longer exposed to the 
additional danger arising from hesitation and delay — the toe 
frequent causes of deplorable consequences in injuries to the 
delicate structure of the eye. 

Equally worthy of notice with this increased facility o: 



iiiveBtigation, anil the fielf-dependance it forms in tlio general 
practitioner, is tho altered relation of some striking symp- 
toms in many important cases. Prior to the invention of 
the ophthalmoBcope, a diagnosis frequently led to very 
erroneous conclusions, by confounding togetlier -vai'ious affec- 
tions of the eye, differing widely in seat and proximate cause. 
For example ; no distinction of appearance, or other resort 
of physical examination, could distinguish, in the large class 
of diseases called amaurosis, between functional distui-bnnce 
in the apparatus of the eye, depending upon derangement in 
the general system, from other far more serious affections, 
depending upon actual disorganization in some important 
part. And if the value of the ophthalmoscope be only esti- 
mated by the direct revelations it makes in such cases, there 
can be but one opinion on tho subject. By directing treat- 
ment according to the special appearances now easily recog- 
nized, proper measures of relief are adopted from the first ad- 
vent of the complaint, and all chances are avoided, or at least 
ought to be, of depleting where the opposite course should be 
taken, or vice versd ; the not uufrequent consequences of the 
former doubt and obscurity with which the whole sulyect was 
surrounded. Some hope to the patient, and at all events more 
promise of credit to the surgeon, are also to a considerable 
extent secured, with a convenient help to prognosis at hand, 
which enables us to determine what measure of rehef is to 
be expected, or whether the ca.se is of such a nature as to 
authorize encouragement being given that sight will he im- 
proved by any treatment whatever. 

The same observations upon the great practical use of 
the ophthalmoscope, and the altered circumstances of modern 
practice which has accompanied its introduction, apply als* 
to its convenience as a means of discriminating between ti| 
healthy and morbid conditions of the true optical apparatrt 
and satisfactorily ascertaining the state and degrees of trftatf 
parency in all the important media, from the cornea ■' 
the fundus of the globe. True cataract is no longer lip 
to be confounded with an apparent or reflected opacity, f 
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ciated with glaucoma; and diseases in the posterior tunics 
of the eye are reaJily distinguished, which were formerly 
too apt to he referred to opacity in the crystalline lens, and 
sometimes led to an entij-ely useless operation. In short, it 
may be correctly asserted that with the invention of the oph- 
thalmoscope commenced a new era in ophthalmic pathology. 
It has substituted exact knowledge concerning several dis- 
eases, differing vastly in character, origin, and seat, by con- 
verting indefinite and uncertain appearances into symptoms 
reforrahle to physical data that do not admit of misinter- 
pretation. Directed thus uneiTingly, diagnosis is enabled to 
complete its work, by pointing out the proper remedies or 
measures of relief required ; and it is only repeating a trite 
asiom, to observe, that nothing is more assuring of a favor- 
able result than the possession of such knowledge of the real 
nature and facts of the case*. It is obvious, however, that 
a cDutraiy charge lies against the old system of determining 
the character of eye disease ; and a feeling that it was so, had 
long been felt by the profession. Several ingenious minds, 
indeed, appear to have sought in the same direction as Helm- 
holtz for a solutiim of tho difficulties experienced in forming 
a satisfactory judgment in cases that came undci- their care. 

The Progressive Cliarader of Ike lave-ittimi of the 
OpJUli almoscope. 

The carhest observation, and which doubtless contains 
in its explanation the whole of the theory, and led to the 



• Ad accotnpliiiiied and able phjaiclan (Dr. MociieDzie) liiia most tmly 
obfiCTfea, that " the great secret in treating eye caaea — the Beorat without 
which every thing elee mnat fail — is to know and dieeriminate the varioua 
statoE of disease to which the eje is subject. The sueeesaful removal of eye 
diGGoees depends almost entirely upon accurate diagnosis. Discover what. 
the diEease is, make ont acenrately the pathology of the caee before U9, make 
out the rationale of the Hymploms, looal and general, and if the caee be enre- 
able, the core is genemlly eimple. Confound many different diseoaee, hvddlt 
them promiscuDUBly together under a few general and perhaps anmeaniDg 
terms, and to a ccrtuinty we shall mi^lreiit some of them." 




discovery, of the oplithalmoscope, was the mirror-like refli 
tion of light eeen to emanate from the eyes of certain t 
mals*. PrevOBt demonstrated, in 1810, that this was pr(^" 
duced by a ray of light falling upon the eye, and being 
reflected back, gave the eye that mirror-like appearance ; to 
see which perfectly, the animal must be in a darkened plaee, 
and the hght made to fall upon it from -without. This gene- 
ral observation of Prevost Las only lately been revived and 
studied by Cumnaing, Helmholtz, Erlach, Briicke, and others, 
with relation to the human eye, and for the purposes of oph- 
thalmic surgery. In the early discussions upon the subject, 
it had been determined that the rays of light must be made 
to fall very obhquely into the eye, and that that of the ob- 
server should be placed on the same plane, or neiuiy parallel 
with the object eye. It was also remfu'ked that the reflec- 
tion could be more readily observed in a darkened room, 
with a candle or other hght placed about eight or ten feet 
before the eye upon which the experiment was being made. 
Our own countryman, Mr. Gumming, now more than sixteen 
years ago, in a paper " On the luminous Appearance of the 
Human Eye," contained in the 29th vol. of the Medico- 
Chirurgical Transactions (1846), pomted out the existence 
of a reflection from the fundus of the eye, and distinctly 
recognizes the signiiicancy of the discovery!- -^^ observes : 
" The establishment of the feet of a similar reflection from 
the healthy human eye to that from the eyes of animals, 
appears to me chiefly important in its adoption as a mode of 
examining the posterior part of the eye. The retina and 



* " Tbcre is nothing more eas; than to see tIievesEi>l3DfthQ retina in a 
cafe eye wilbout the ophtliBlmascDpG, Having previoualj dilated the papil 
bj atropia eolution, drop gome water^nEo the eye white the eje-lids are beld 
apart, and cover the cornea with a tbln plate of glass. The Teasels of the 
retina can then b« seen stightl; magnified." — WH^ntDR Jokes. 

i It is dne to Mr. fialiboge to etate that he appears to liave tteea ti 
liist to suggest the use of a mirror with a small portion of silver remor 
from the centre. Hero, however, he stopped short, without carr^g his it 
further ; or, at least, if be did, no reoord of the experimeDt is to be ttmnd. 
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choroid hitherto concealed in the living eye, imd little oppor- 
tunity being afforded of examining their condition after life, 
in consequence of their diseases not terminating fatally, con- 
siderable uncertainty has hitherto attended the diseases 
ascribed to these striictures ; but the existence of this lumi- 
nosity, its non-existence or abnormal appearance, may enable 
us to detect changes in these structures heretofore unknown, 
or satisfaetorily to see those which we only suspected. If 
we dilate the pupil by atropia, we have the means aflbrded 
of seeing the condition of the retina and choroid in every 
case. The cases I have examined in this way have confirmed 
the general impression that the retina is not frequently the 
seat of change in amaurosis ; for out of several cases of amau- 
rosis, in which the mere opacity of the cornea, lens, and 
humours, allowed this mode of examination, I found but two 
in which the retina was so changed that the reflection was 
not seen. 

" The only circumstances necessary for observing the 
interior of the eye, are — first, that the eye must be placed 
at some distance from the source of light, the distance being 
greater as to the intensity; second, that the rays of light 
diffused around the patient, and sometimes around the eye 
itself, be excluded ; third, that the observer occupy a posi- 
tion as near as possible in a direct line between the source of 
light and the eye to be examined. 

" Let the person to be examined sit or stand eight or ten 
feet from a gas-light, looking a little to the side ; then ap- 
proach him in a direct line, and at once will be seen the 
reflection of the bottom of the eye. If solar light be admitted 
through a closed shutter into a dark room, the patient stand- 
ing five or six feet in front of the aperture, approach him as 
before indicated, when the luminosity of the interior of the 
eye will be immediately perceived. 

" On approaching within a few inches of the eye, the re- 
flection is not visible ; for before the eye of the observer can 
be brought within range of the reflected rays, the incidental 
rays of light ai-c excluded. 
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" In cases in which the lens had been removed, the 
flection was indistinct at a distance, but was rendered dea 
by the aid of a double convex lens placed before the i 
under examination ; but at two or three feet distant, 1 
reflection was as obvious as in eases in which the lena \ 
present. 

" The biiUiancy of the iuniinoaity of the healthy eye a 
pears to be in proportion to the hght colour of the pigm^ 
for, upon examining the eye of an Albino, by placing closeij 
the eye a black card with an aperture a little larger than * 
pupil, the reflection was little brighter than that of a 
person examined side by side, but was of a more ded 
pink colour." 

Mr. Gumming then proceeds to inquire into the soura 
this reflection r 

" The retina in the living eye is a perfectly transpan 
medium in contact with the choroid or vitreous body. 1 
transparency of the retina is, however, no proof that it dt 
not itself reflect many of the rays of light that impinge up 
it, although the greater proportion are transmitted; ^ 
transparency of a structure being quite consistent with ooi| 
siderahle reflection, but not with absorption of the raya / 
light ; and thus reflection would be rendered more obvw 
by the position of the choroid." 

It may be gathered from these remarks that the first pr 
tical suggestions for the present mode of examining i 
intenjal eye, and investigating its diseases, were made 
Gumming. In the objects stated with which he commenc 
his experiments, in the means he used for examining eyi 
and the precautions necessary to obtain the desired efiet 
we find all the fundamental principles engaged in the pn^ 
tiee, or which enter into the theory, of the ophthalmosct^ 
All that was required to complete bis discovery and produj; 
the present convenient instrument, was the adoption of tin 
mirror, and the use of reflected instead of transmitted ligbl 
Helmholtz was the first to perceive the advantages to be thit 
derived ; and it is usual to associate with his name the h( 



th his name the h(Htf 



AND BRUCKE'S investigations. 'J 

of the invention of the ophthalmoscope. To him is certainly 
due the credit of haying been the first to employ a reflecting 
apparatus as a means of exploring the eye ; but in the form 
which he proposed there were obstacles to its general use 
that made it less available even than the more direct method 
of Gumming, except in the hands of expert and practised 
operators. It is even a question now, with many distin- 
guished ocuhsts, whether some diseases seated far forward 
in the eye are not more clearly dificernible and distinguished 
by the condensed, transmitted light of a biconvex lens, 
rather than by reflected hght thrown artificially into the eye. 
Ko notice seems to have been taken of Mr. Cumming's ex- 
periments in this country ; hut it appears that, during the 
foUowiijg year, his paper fcU under the eyes of M. Eriicke, 
Professor of Physiology at the University of Vienna; and 
here, with great opportunities for studying these phenomena, 
and at the same time being associated with the inventive ge- 
nius of Helmholtz, the first form of the ophthalmoscope was 
eventually given to the profession. This consisted of a small 
metaUic box, the interior of which was blackened, to prevent 
the diffusion of light. At one extremity, in close juxta-posi- 
tion, were placed three parallel plates of glass, inclined at an 
angle of about 56° : at the other end was a circular hole, or 
short tube, in wliich was fixed a biconvex lens, through which 
the observer looked into the eye of the patient sitting opposite. 
Into this the hght of a lamp was received and reflected from 
the surface of the glass, part of which, on its return, passed 
through the plates and reached the eye of the observer ; who 
was thns enabled to obtain au inverted and magnified image of 
the fundus oculi. It was soon found, however, that the image 
was too faint and indistinct to be of any great practical use ; 
for the glass plates interfered with a fi'ee transmission of 
hght, and thus the greater part of the few rays returning in 
the visual axis were lost. To this, in a great measure, is to 
be attributed the abandonment of Helmholtz's form of the 
ophthalmoscope ; for although his own suggestion, of intro- 
ducing another biconvex lens between the glass plates and 
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tlie patient's oye, remedied to some extent the indistinctness 
of the image, still it was only available in examinations of the 
crystalline lens and humours, the light it aflbrded being in- 
sufficient to admit of the deeper parts of the eye being 
clearly seen. 

Although BriJcke'fl investigations at the TJniverBity of 
Vienna, which led to the invention of the ophthalmoscope 
by Helniholtz, were instigated in the first place by a perusal 
of Cumming's paper, the claims of our countryman to he 
considered an original observer have been signally overlooked 
on the Continent ; and DeBmarres gives all credit, without 
reserve, to Helmholtz, who, according to his statement, in- 
vented the ophthalmoscope in 1851. It is not difficult, how- 
ever, nor need it be made an invidious task, to accord, eacli 
one his due, to all the distinguished labourers in that course of 
progressive improvements which ultimately produced the pre- 
sent efficient, though I must not presume to say perfect, 
form of the instrument. 

Coccius, it appears, first substituted a reflecting mirror 
for the plates of glass ; and it is upon tliis principle that aU 
the ophthahnoscopes now in use are based. The proposition 
of another German oculist, Meyerstein, to replace both plates 
and mirrors by the uso of a perforated prism, never attained 
to aiy degree of favour. In using it as a hand instrument, 
the length of the sight hole, or prolonged canal rather, 
through the substance of the glass, rendered its manage- 
ment, in ohtaining the axis of mutual vision, an almost in- 
eurmountablo difficulty. 

Zehender'a ophthalmoscope differs from that of Coccius 
only in substituting a perforated plane metallic mirror, in- 
stead of the concave silvered glass one ; but in practice it is 
found that, if it possesses one advantage of more perfect illu- 
mination at short distances from the eye, in the direct method 
of examination, still Coccius's is to be preferred, as involving 
fewer considerations of careful adjustment, and less danger 
of an imperfectly reflecting surface, irom the deteriorating 
action of the atmosphere, accidental scratches, &c. 
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The improvement wliich, about the same time, Jager 
proposed, by fixing two lens of different focal lengths upon 
the projecting arm of a irame supporting the mirror, was 
an advance towards the larger and more perfect ophthalmo- 
scope of Liebrcich, which soon followed, with all its conve- 
nient apphances, to correct the unsteadiness of the surgeon's 
hands, while holding the lens and mirror, and to secure the 
permanency of the patient's head in one plane and position, 
so necessary to obtain a perfect view of the fundus of an 
illuminated eye. Before proceeding, however, in a separate 
section, to describe this latter instrument in detail, as ex- 
hibiting the best combination of all the several aids in oph- 
thalmoscopic examinations, I must be allowed to make the 
general acknowledgment, that it is to Germany the credit is 
chiefly due of most of those inventions which have raised the 
study of diseases of the eye to its present very advanced and 
most satisfactory position. 



The Comtntdion of the OpMhdlmoscf^e. 



As may be collected from my previous remarks, a great 
number of ophthalmoscopes, of different forms, have been 
inveijtcd ; but all are based upon the same principle, the 
essential requirements being a mirror or reflecting surface, 
and a lens. The object is, that the eye of the observer shall 
be placed in such circumstances as to receive the greatest 
number of rays returning from the illumitiated retina of the 
patient under examination. " Every one knows the difficulty 
of seeing the interior of a chamber lighted by a small aper- 
ture when it is looked at from the outside, even though the 
chamber may appeal- well lighted to those within. Thus, if 
we attempt to look through the window of a room from the 
other side of the street, we find it difficult to see the opposite 
wall of the room ; because each point on its surface, instead 
of having light falling upon it from every direction, as it 
would have if it were in the open air, is illuminated by a cone 
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or pyramid of light, the apex of which coincides with. 
point in question, while its angle is determined hy the i 
of the window and tho depth of the room." * * » * > 
the observer's head is much larger than the aperture throi 
which the light falls, he will find it difficult to place himi 
at any convenient distance nearer the aperture than 1 
source of light itself is, so that Kglit irom the point in i 
chamber he wishes to see may enter hia eye, without shutti 
off, by the intervention of hia head, all the Ught from the inl 
rior of the chamber ; while, if he places the source of lig 
between himself and the aperture, his own eye will 
dazzled," * 

This familiar Olustration graphically describeB the ( 
obstacle which renders it impossible, under ordinary circ 
stances, to see objects within the chamber of the Kving 
Helmholtz, in hia hrst researches upon the subject, dem 
etrated that the blackness observed in the eye of anothe 
the absolute result of no available light in interchangea 
reflected rays being received by either individual, and th 
unless some special means were taken, it is not possible 
one person to place his eye so as to receive within its ran 
of vision the rays returning from the retina of another's ; i 
in attempting to do so he intercepts all the rays of ligl 
which must in the first place fall upon the fundus of the f 
observed, before they are reflected back to his own. Wi 
however, the eye of the observer can be so placed in the , 
of the cone or bundle of rays of light emerging from the p 
of the eye observed, without interposing any obstacle to 
free passage of the hght passing into the latter, a good t 
of the fundus of the eye is capable of being obtained. '. 
eiiect of the operation is greatly increased, if the observi 
eye is protected by a shade from the dii'ect Ught of the lai 
or other artificial means of illumination cu-cumstances 
quire ; and if, at the same time, he can change the direct: 
of the reflected rays, so that they be made to meet at i 
proper focus on the obsei-ver's retina. 



' Eujqj'b ' Theory at tlii! OpbthaliucisuopE,' page 4. 
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These required conditions for the successful explora- 
tion of the chamber, media, and fundus of the eye, are sup- 
pKed by most forms of the ophthalmoscope. A description 
of one will therefore be quite sufficient for the object I have 
in view, of giving a popular (in a sense restricted to the pro- 
fession) and, I trust, a useful hand-book of the employment 
of this most important and valuable instrument. I have 
selected Liebreich's large ophthalmoscope, inasmuch as it is 
generally allowed to be the most available for careful research, 
and most convenient for the study of ophthalmic pathologj', 
as revealed to us by this new method of investigation. When 
once properly adjusted, even the non-professional artist finds 
little difficulty in detecting the minutest traces of altered 
structure or condition in the parts aflfected, to which his 
attention has been directed. 

Liebreich's large ophthalmoscope may be described as 
consisting of a telescopic tube, or rather two tubes, one sliding 
within the other, and admitting of extension for local ad- 
justment by a rack and pinion. A perforated mirror is placed 
in position at the observer's end of the tube, suspended ver- 
tically on little projecting arms, which allow of its being 
easily moved in the direction most suitable to receive the 
rays of light from a lamp, and for which purpose a portion 
of the tube is also cut away. Behind the little perforation 
in the mirror, is placed a convex lens of low power. GThe 
end of the tube next the patient is fitted with a double con- 
vex lens. GThe instrument proper is encircled by a strong 
ring of metal, which slides on an upright rod or stand, so 
that it can be raised or lowered according to circumstances. 
Above and below the tube itself, are two other sliding arms, 
fitted with pads, one to receive the chin of the patient, 
the other to support the forehead, so that the completest rest 
is assured during examination. To fix accurately the posi- 
tion of the eye itself, a small brass ball at the extremity of a 
pointed rod is attached to the tube, and can be placed in any 
direction. The whole instrument. is screwed to the table or 
desk, by a strong cramp and screw. 
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For demonstrating to studiiiits, and for drawing, Liebn'icli'a 
instrument ia the most useful I know of; any number of 
persona, indeed, can observe the appearances. 

Although I hare described tliis larger instrument of Lie- 
breich's aa being ^most perfect for purposes of study and 
clinical examination, I shall not introduce special illustra- 
tions or diagrams of the optical problem involved in its opera^ 
tion ; these I reserve for the smaller and much simpler 
form of ophthalmoscope, and which is sutiicient for all ordi- 
nary purposes. The one I make use of myself is a small 
circular miiTor; indeed, nothing more than the silvered spe- 
culum used with the compound microscope, having a hole 
bored in the centre, and mounted on a little frame of tortoise- 
shell. This simple form of instrument has proved by far the 
most convenient; as it is held easily in the hand, and can be 
brought to any position, or turned in any direction, as ne- 
cessity may dictate. The mode of using this little instni- 
ment is shown in the annexed diagram : 

Fig. 1. 



r 




In using this ophthalmoscope, and which i 
known as that of M, Anagnostaki's, from a Greek physi 
who first introduced it into general practice* a lamp is 
placed in such a position, tehiod and to the side of the pa- 

* It ia Btated tbat Anaguoatakl was a pupil of Kt^utc'a, in Vienna, at 
the timo of Von Erlach's and Helmhoitz'B rcneaiehes, anU tliua oblidned a 
knowledge of tbie porticulu' fonu of opIitbaliuDiKope. 
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tient's bead, as to throw its light npon the mirror A B. The 
converging rays proceeding from the concave 8wfaco of the 
mirror are intercepted at a short distance from the eye of 
the patient, and made to paes through a biconvex lens (C), 
which so considerably increases the convergence as to bring 
them sooner to a locus in front of the retina, where dispersing 
after intersection, the whole of that membrane is illuminated, 
and what may be termed the camera or chamber of the eye 
is filled with light. It is necessary, not only for the uni- 
formity of the illumination, tliat the focus be made to fall 
relatively before or behind the retina, but also to obviate 
some irregularities of appearance to which I shall refer 
hereafter, and which arise from adverse circumstances, that 
cannot be avoided in the construction and use of the instru- 
ment. It only requires to he observed here, that the mirror 
(A) is perforated in the centre with a small aperture or sight 
lioie, about one sixth of an inch in diameter, through which, 
in the illustration, the observer's eye D is supposed to be 
looking ; while the other eye is employed in directing the con- 
vex lens, and keeping the patient's eye in the visual axis. The 
mirror, it should be noted, is here represented much too 
large. 

Another ophthalmoscope, which is so far properly de- 
scribed as holding a middle place between the fixed and the 
hand forms of the instrument, is a recent invention of M. de 
Grandmont of Paris, and has been pronounced by some emi- 
nent French oculists to be a great success, possessing every 
desirable requirement. By means of an elastic band, a kind 
of skeleton spectacle frame is securely fastened upon the 
head of the sui-geou. Between the orbital rings is a metallic 
plate, adapted to the form of, and resting upon, the bridge 
of the nose. From this projects a grooved bar, also of metal, 
and several inches long, on which shdeB a double-jointed 
arm, supporting the lens, that may thus be readily adjusted 
to any required distance. The advantages of this form of 
the ophthalmoscope are stated by the inventor to be — firstly :. 
that it supplies practitioners with a readier means of accu- 



IG 



BBANDMONT 8 OPHTHALMOSCOPE. 



rately observing the fundus oculi ; all nther kinds requiring 
much practice, and trying the powers of endurance hoth of 
the observed and the observer. Secondly : as a consequence 
of the quickness with which observations are made, the pa- 
tient escapes the evils to be fenred from injury to an already 
over-sensitive retina, likely to arise from long-continued ex- 
aminations. At the same time, many persons in succession 
may observe the appearances without disturbing the optical 
arrangement of the instrument. Thirdly -. the right hand of 
the surgeon is left free to iix or direct the head of the patient 
in any required position — an advantage illustrated in seeing 
the vessels on the surface of the retina, when it is necessary 
frequently to alter the position of the head, so as to bring 
the vessels and papilla optica within the field of vision. 
Fourthly : by holding the instrument in the hand, the image 
obtained is subject to somfe considerable change of appear- 
ance, owing to the unavoidable shaking of the hand that 
holds the lens — a defect remedied by the lens being fixed in 
this instrument. Lastly : the rod to which the instrument 
is attached admits of the employment of a lens with a long 
focal range, which magnifies the image and affords every 
opportunity of examining the minutest details. 

I have been induced thus to particularize the alleged ad- 
vantages possessed by this invention of M. de Grandmonl 
from the circumstance of its use being strongly recommended 
but after many earnest endeavours to realize the desirab' 
objects enumerated, I must say that I have been somewl" 
disappointed, and cannot bear testimony in favour of 
superiority over that of others. The idea that it represent 
useful mean, as correcting the deficiencies between the 
fonns of the fixed and hand instruments, cannot be susti 
for a moment; at least, those who entertain such an op 
must differ considerably from mo in their estimate & 
great practical purposes served by retaining the two 
and uamg them as circumstances may require. Wi 
convenient hand mirror and pocket lens, a very m( 
lount of practice enables us to obtain an accw 
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in most cases. The lesser oplithalmoscope possesses a readi- 
ness of application that will always recommend it, in prefer- 
ence to any other which involves a large amount of careful, if 
not considerable, adjustment, before it can be effectively used. 
At the same time, the hand mirror does not, nor ought it, 
exclude the fixed or larger kind of instrument, for the close 
and attentive observation of the various forms and phases of 
eye disease. To depend upon any thing less efficient, where- 
erer doubt or obscurity exists, is sacrificing too much to 
convenience ; and it is on such grounds that I oliject to any 
proposed mean, however happy, between the ready aid 
afforded by the lesser ophthalmoscope (which is quite suffi- 
cient in the great majority of cases, but far irom accomplish- 
ing all that is sometimes required), and that which is only 
to be ohtained by the employment of the more perfect, al- 
though more complicated, fixed instrument. 

My chief objection, however, to M. de Grandmont's oph- 
thalmoscope, is the constant mental effort necessary to sustain 
that first principle in all examinations of the kind — tjie keep- 
ing the eyes of the observer and the observed in one axis or line 
of sight. Owing to the greatly enlarged arc that the further 
extremity of the projecting arm necessarily describes, on tho 
least movement of the end resting on the bridge of the nose, 
it demands very considerable practice and dexterity to deter- 
mine the degree of fineness, and no more, in the movements 
of the head, which is constantly required to enable us to look 
steadily through the limited area of the patient's pupil. 
This, I think, will prove an insurmountable obstacle to the 
general use of the otherwise ingenious contrivance of M. de 
Grandmont — even if there were not many cases in which 
the patient's eyes are so unsteady that a lens iixed in any 
way cannot be used at all. 

It remains for me to notice a slightly modified form of 
Meyerstein's ophthalmoscope, which I am in the habit of using. 
Interposed between the flame of a common paraffin lamp 
{e,Jig. 2), and the instrument a, «, slidiug on the upright rod 
S, and clampt to the edge of a table c, is a screen iif black- 
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ened cardboard, g, made sofficiently long to extend dtbo] 
way beyond the heada of the surgeon and of the patiean 
under observation. A circidar hole in this shade con—J 
ducts the hght to a plain mirror, which reflects it at rigid 
angles along the main sight tube to the fundus of the eye.l 
A tittle projecting wooden support, d, for the chin of the y9/-M 
tient is also clampt to the table, and completes the apparatus.4 
When necessary, in long examinations, a bar of wood to resl;] 



Fig. 2. 




Fig 2. — Fixed ophthftlmosoope. a a, flie telescopic tube, and J 
containing lensefl and mirror, flrmlj Hecured to the upright rod, J, M 
to the table, c. A wooden support, d, is also olamjit to the table, W 
pose of supporting and steadying the patient's bead. Tbe mirror B 
minated bytbe lamp, f, whilethescrceofl./aDiiy, sliulout the ligfi| 
Aice of boA pkUent uid snigMnu f 
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the forehead against can be attached to the crutch under the 
cliin. The liand screen,/, effectively shuts off all light irom 
the patient's face. With this instrument, I iinii little or no 
difficulty in arranging and adjusting all things at pleasure, 
and 80 far can command the best opportunity, circumstances 
admit of, for becoming well acquainted with tbe disease under 
investigation. If not altogether perfect, and leaving some- 
thing yet for future ingenuity to improve upon, still I have 
abundant cause to be satisfied with the valuable assistance I 
am continually deriving from this simple apparatus. It also 
affords a ready means of clinical demonstration, as well as 
facility of obtaining tbe aid of an artist to produce illustra- 
tive drawings, 

I have merely a few remarks further to add upon the 
binocular ophthalmoscope lately introduced, the invention 
of M. Nachet. Its chief peculiarity is, that tbe mirror is 
placed ia the median line between the visual axes of the two 
eyes, and moves with a hinge-like motion upon a horizontal 
axis. The lamp is also placed in tbe median line, belund 
and immediately above the head of the patient, into whose 
eye the reflected light is thrown by adjusting the mirror to 
the necessary angle of reflection. Projecting frames, placed 
on both sides of the instrument, contain two small prisms in 
each, and are intended for the accommodation of myopic and 
presbyopic observers. To facilitate the necessary change in 
position, these prisms are set in sliding grooves. Withnonnal 
sight, the observation is made by looking through tbe prisms, 
much as we do in the well-known stereoscope. In tbia mode 
of illuminating the eye, any inconvenience arising Irom tiie 
unreflected spot which marks the sight aperture in the ordi- 
nary ophthalmoscope is entirely obviated ; and some advan- 
tage is also gained by the position of the lamp. Experienced 
observers, however, will, I think, continue to prefer the much 
more portable form so generally employed, aU the deficiencies 
of which may be corrected by a little patience and tact. 
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OPTICAL PRINCIPLES INVOLVEI) IN TOE USE OF THE 
OPHTIIALMOSCOPE. 



The Nalure of Light. 

Light is an emanation from the aun, becoming less in- 
tense as it is diffused, and wliich, by falling on other bodies, 
and being reflected thence to the eye, renders them visible- 
Recent scientific investigations go far to prove that the sun 
is an enormous mass, or rather nucleus of matter, heated to 
an inconceivable degree, and luminous in proportion, with an 
atmosphere of flame surrounding it. To this globe of ours 
it is the chief source of heat and light, propagated by means of 
an ether vrhich fills all space, and of the existence of which we 
become cognizant by its retarding the speed of comets. Both 
heat and light consist in certain movements or vibrations in 
the atoms of this luminous mass ; and when these vibration 
are communicated to the surrounding ether, they are said ' 
radiaie ; when they are interrupted and arrested by r 
other body, they are said to be absorhed. 

Immense masses of solid matter are readily peneti 
by light. Thick plates of solid rock-eiystal, mountaii 
ice, &c. are instantly pervaded by a beam of light. N' 
theless, some solid and gaseous bodies possess the (^ 
property of separating the heat from the light ray 
transparent solid body, rock-salt, does this ; likewi" 
gases, aa oxygen and hydrogen. These, as well ai 
others, also absorb radiant heat of different qualities 
different degrees — a fact of some intereat,,i^Bf 
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Professor [I^dall proved that the eye possesses a wonderful 
provision for the exclusion of heat rays. He found, beyond 
the visible spectrum in both directions, rays which excite no 
impression of light. Those at the red end excite heat, but 
no light ; and tbo reason why they fail to excite light in the 
eye, is, probably, that they ai'e never permitted to reach the 
retina. To show this experimentally, a thermo-electric pile 
was placed near to the red end of the spectrum, but still 
outside of it ; the needle of a large galvanometer connected 
vritb the pile was deflected and came to rest iu a position 
about 45° from zero. The transparent vitreous humour of 
the eye of an ox was now placed in the path of the rays, the 
light of the spectrum was not perceptibly diminished, but 
the needle of the galvanometer fell to zero ; thus proving that 
the obscure rays of the spectrum, to which the galvanometric 
deflection was due, were wholly absorbed by the Iiumonrs of 
the eye. 

The quantity of heat is measured by the amount of the 
galvanometric deflection which it produces ; its power of 
passing through media may be taken as a test of quality. 
Fig. 3. 




This experiment may be varied in the following manner ; 
A B, jig. 3, represents a blackened screen, with a central 
aperture in it of about half an inch in diameter ; I, a heated 
ball of iron ; and D, a thermo-pile, having connecting wires 
in communication with the galvanometer, and whicli shows 
a considerable deflection. If an ox-eye be now accurately 
adjusted to fill up the aperture C, all the heat rays are im- 
mediately stopped, and the galvanometer returns to zero- 
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Particular kinds of light are absorbed or transmitted 
much more readily by some substances than they are by 
others. The apparent colour, as weU as intensity of the light 
reflected from or transmitted through different bodies, depends 
very much upon contrast; and certain substances have a 
property termed diplochromatism, in virtue of which they 
reflect light of one colour, and transmit light of another 
colour- The crystalline lens of a glaucomatous eye, which 
appears to be greenish by reflected light, and yellowish brown 
by ordinary transmitted light, day-light*, is an example of 
this. 

However, all bodies that are visible reflect light ; in other 
words, cause a ray to turn back or rebound from their sur- 
face when it impinges upon them. It is by the entrance into 
the eye of these reflected rays that an object is seen. A per- 
fectly transparent object would be invisible. Many trans- 
parent bodies, as glass, water, and the media of the eye, 
reflect a part of the light that falls on them. Water ako 
absorbs a part. Any thing that entirely absorbs light is 
opaque or black. Any thing that completely reflects all 
the light, is white or destitute of colour. 

Colours are produced by a brcaldng up of the ray of white 
light, of which a body recognized as coloured, reflects a part, 
and absorbs another part. 

With whatever obliquity light strikes on a plane sur- 
face, with the same obliquity is it reflected from it ii 
another direction. Most bodies have rough surfaces, mai' 
of an immense number of planes. These scatter light 
sentling back the rays, so that thoy cross in all directic 
Smooth or polished bodies have only one surface. Tliis 
fleets light in one direction, so as to afford to tiie eyf 
image of any object before them. Of such surfaces, of n 
or glass, are foi-med niin'ors or specula. 
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Diopirk Prhiciples invoked in Ojihlhalmonaipic 
ExamiiKdimis. 

It is unneceasary to enter here more fuUy into the nature 
and properties of light. I therefore proceed at once to direct 
attention to some general lawa which regulate the passage of 
light from one point to another, through bodies of diverse forms 
and through media of different densitiee ; as these are all 
involved in the theory of the ophthalmoscope, smd without a 
knowledge of which, the use of that instnmieut becomes 
merely empirical, if indeed it may not be said to be unrea^ 
Honable. 

Raya of light, when once they have passed into a medium 
of uniform density, proceed in straight lines. If, however, 
they are interrupted in their course, and made to pass 
through another substance differing in density — as, for ex- 
ample, fi'om air to water — the lines of original direction are 
altered at tlie surface of the new medium. To cite a well- 
known example ; — Place a shilling in a basin, and retire to 
such a distance that the shilling is lost sight of. If an aasist- 
ant now pour water into the basin, the shilling will again 
appear within range of vision. This is the effect of the law 
of refraction. Rays of light, on passing from the water to 
the air, are bent at the surface, ao as to clear the edge of the 
basin by an angle of reft'action, and made to fall obliquely 
into the eye of the observer. In this case, the raya of 
light pass from a medium, water, which has greater re- 
fractive powers than the air into which they pass, and accord- 
ingly it will be found that they are deflected from the per- 
pendicular; or, as it is otherwise expressed, the angle of 
refraction is greater than the angle of incidence. On the 
contrary, the reciprocating rays of light returning from the 
eye to the object point are subject to an opposite efi'ect, in 
* passing from the air, which has less refracting powers than 
that of the aqueous fluid ; they are deflected towards the 
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perpendicular; or, in other words, the angle of incidence is 
greater than the angle of refraction*. 

The form of a refi'aiitiDg surface materially affects the 
direction of raya of light. In passing through a plate of 
glass, the refracting power of which is greater than that of 
air, if its two surfaces are perfectly plane and parallel to 
each other, a ray of light passes on unrefracted ; or, if it he 
so, the angle of deviation as it enters being equal to the angle 
of deviation as it passes out, and as these angles are on op- 
posite sides of the ray, tlte direction line, after heing twice 
refracted, will be parallel to its original direction. If the 
two surfa<«s of the medium incline towards each other at an 
angle, as in the ordinary prism, the course of the ray of light, 
after its second refraction, is not in its original path, but is 
deflected away after passing through the medium, according 
to the angle formed by the intersection of the two surfaces. 
Prisma, the surfaces of which are inclined towards each other 
at a sufficiently great angle, do not transmit any ray of light 
which is incident on the second surface, in such a manner as 
that its corresponding angle of refraction would exceed 90 
degrees. Under these circumstances, rays of light pass out 
through one or other of these surfaces, alter being reflected 
once or oftener. Ophthalmoscopic reflectors are sometimes 
made of this kind, perforated with a small hole, so that some 
of the rays of light returning frum the patient's eye ma- 
reach the eye of the observer. Meyerstein was the first i 
employ such a reflector. 

A refracting surface which is the segment of a sphe? 

*■ Tbp angle oT refrBction— tliat is, Hie angle which the direction line 
ray so dedeeted makes with a atraight line (or pErpcndicular) drawn thr 
the Buifoce of the medium, and at right angles to it — hears such a rels' 
the angle of incidence, that for the aame media the Eines of the angles 
dence and refraction are alnajs Bimllarly proportioned to one another 
if we rcpreBcnt the sine of the angle of incidenee of a ra; paasiag ttom 
gla^Ei bj the number 3, and the eine of the angle of refraction of (he i 
bj 2, then the sine of the angle of inddenec of another ray passing 
into glass be 6, the sine of the angle of refraction of the second ra; 
tepreBeued by 4— Dr. C. Eiuny'a ' Theory of the OithUutlMUiooiie. 
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will either have a comraon focus, or, after refraction, rays 
of light will proceed in a parallel direction with their original 
course. A refracting surface whose convexity is presented 
to a medium of less refracting power — as, for example, the 
cornea in relation to the atmosphere — condenses the light 
it refracts. On the other hand, a refracting surface, concave 
towards the less refracting power, disperses the light which 
passes through it. 

The double convex lens is a transpai'ent body having two 
spherical refracting surfaces, convex towards the atmosphere, 
a medium of less refracting power, and with a common axis. 
Incident raya, after having been refracted at the two sni-faces 
of the lens, have the same focal direction. There is a point 
in the axis of every lens through which, if we draw a straight 
line in any direction, it will make equal angles with the two 
sni'faces at the points where it cuts them. Rays of light 
passing through this point will he refracted as if they had 
passed through two plane refracting surfaces parallel to each 
other, which amounts to the same thing as if it had passed 
through without being refracted at all. This point in the 
axis of the lens is its optical centre, and a line drawn through 
it and the focus of an incident pencil of rays is the optical 
axis of this pencil. The optical centre of a double convex 
lens, having equal radii of curvature, is equidistant from 
them, and the focal distance is equal to the radius of curva- 
ture measured from the centre to the surface. 

In a double concave lens we have the two surfaces of the 
medium of higher refracting power, so opposed to the rarer 
as to produce a dispersmg effect upon light which has passed 
through it, instead of condensing it, aa would be the case 
with a double convex lens. Indeed, all the remarks with 
respect to the latter may he applied in a reverse sense to the 
biconcave lens, always bearmg in mind, " If the surface of 
the medium which has the higher refracting power presents 
a concavity to that which has the lower, and if the rays com- 
posing the incident pencil have theu- focus between the re- 
fracting surface and its centre of curvature, the rays of the 
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refracted pencil will diverge less than those of the incident 
pencil, when the light is entering the medium of higher re- 
fracting power, and they will converge more than those of tibe 
incident pencil, when the light is re-entering the medium of 
lower refracting power ;" that is, on its passage out through 
the second surface of a biconcave lens. 

In consequence of the compound nature of light, its 
severally component rays are not only differently coloured, 
but have different refrangibility, which give a different 
index of refraction for each transparent substance. In the 
case of lenses, form or curvature, here, produces a sensible 
effect — BO much so; that the rays of light which fall upon 
them at a distance from the axis, intersect those that fall 
nearer to the axis ; and therefore, from being refi'acted nearer 
than their principal focus, shght indistinctness is produced — 
an effect known as spherical aberration. 

The lens having the least amount of spherical aberration 
is a double convex one, whose radii are as one to six. Any 
augmentation of tliis curvature not only shortens its focal 
length, but increases spherical aberration. For optical pur- 
poses, it is not enough that the image of an object produced 
by a lens shall be distinct in its lineaments, which it will be 
in proportion as the spherical aberration is eflaced, it must 
also be sufficiently illuminated to affect the eye in a sensibls 
degree. 

•Now the intensity of the illumination of such an image 
will he proportional to the number of rays, proceeding from 
each point of the object, which are collected upon the cor 
responding point of the image ; and it can be readily shov 
that this wiU depend upon the angle formed by lines dra 
from any point of the object to the extreme edges of 
lens. Indistinctness is also produced by rJirimmtie aberraii 
the periphery of the lens, and must not be entii-ely disregs 
The osteut of chromatic aberration is measured by th 
terval between the red and violet images, and is terme- 
disjiersion of the lens. No single lens can be producf 
tirely free from chromatic drteet ; bat einoe this ia 
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little or no moroent in its employment with the ophthalmo- 
scope, I need not fuilher enter upon the subject, and 
have merely to remturk, that the eye is truly achromatic is 
proved by the fact that the objects wo behold are not edged 
with coloured fringes, as is the case with all non-achromatic 
lenses. But if, by any means, an object is seen out of 
focus — that is, so that its image shall fall either before or be- 
liind the retina — achromatism ceases, and coloured fringea 
in ciicles of dispersion immediately become apparent. 

We may therefore conclude that the natural achromatism 
of the eye compensates for most of the imperfections inhe- 
rent in the formation of lenses. And litewise that the re- 
fracting surface of the cornea pro<luces a considerable Cfln- 
deusing effect upon the raj-s of the hght as they pass through 
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TIte HumuH Eye as a Diopfric AppaTottis, and its 
ffypotketiuil JEquieakni. 



The construction of the eye for the purpose of seeing, ex- 
hibits an arrangement and character of parts that have been 
not inaptly compared with those of an ordinary camera ohscura. 
The plate of ground glass, on which the image of the object 
is formed, figuratively represents the retina; the inclosed 
box, with its stops to intercept the more oblique rays, is the 
chamber of the eye, with its admirably adapted curtain, the 
iris; whilst the crystalline lens is the correlative of the glass 
one in that popular art-instrument. Rays of light reflected 
fi-om any object will, after passing through a email pin-hole, 
form an image of that body on a screen, without the inter- 
vention of any special optical apparatus. Let the pin-hole 
represent the aperture of the pupil, and the screen a sensi- 
tive retina, and we have what may be termed a radical type 
of the organ of vision. Situated and circumstanced, however,. 
as is the living eye, it is necessary that provision be made, 
not only to support and distend tlie parts, but that the media 
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and atriictures employed should possess the transparency, and 
liave, besides, a peculiar contriyance to harmoniae the pro- 
perties of the different elements engaged in that wondei-M 
economy, the object of which is sight. The laws of light, 
accordingly, and the varying refracting powers of substances 
of different densities, iire accommodated to each other in the 
eye by the interposition of an organised body which has a 
something more than the form : — the character and the 
actual purpose of a common lens. Purther, to complete every 
requirement, we have spread over, and in fact arising from, 
the tissues of the eye, a double layer of the finest muscular 
fibres, which are firmly attached to the edge of the contain- 
ing capsule of the crystalline lens. These collectively, are 
called the ciliary muscle, are under the control of the ner- 
vous system, and, contracting or elongating according to cir- 
cumstances, adjust the focal distance of the lens, with the 
nicest dehcacy, to the point of distinct vision on the retina. 
The human eye presents to the passage of light three 
curved surfaces : 1, the cornea ; 2, the anterior, and 3, the 
posterior surfaces of the crystalline lens. The rays have also, 
before impinging upon the retina, to pass through four trans- 
parent mediaofdifferent densities or refractive powers. Thesi 
curved surfaces are not exactly spherical, and their centre! 
are not exactly in the same line ; so that the principle al 
ready adduced cannot strictly be appHed to the circumstanc 
of a living eye. The general effects produced, however, 
this combination is the same as that of a double or bicoi 
lens, or of a, single spherical refracting surface, havin( 
convexity towards a medium of less refractive power. ;' 
explanation has been given of the optical problem invf 
by assuming that very small portions of these surfac 
spherical, each having a centre in the same straig' 
drawn through the vertex of the coi'nea to the centre 
macula lutea of the retina, and which would represent 
mon optic or visual axis. Listing was the originato' 
hypothetical solution of the many difficulties and 
anomalies that arise in reconciling theory with^ 
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from the compound structure of the human eye, and from 
the want of exact knowledge of the powers and values of the 
difierent refracting surfaces and media. And this sugges- 
tion has been acted upon by every scientific ophthalmoscopist 
who has since sought to give the abstract theoretical inform- 
ation necessary to understand properly the use of the instra- 
raent. None appear, however, to have improved upon the 
original proposition, and which accordingly I proceed to give 
in Listing's own words*. 

" Indeed, by considering these vertex portions of the 
refracting surfaces of the eye as spherical segments, and their 
centres as placed on the optical or visual asis, we have trans- 
formed the eye into a system of spherical refracting surfaces, 
of which the centres are all the same straight line ; and this 
may well be called an ideal or diagramatk eye. Of course 
we can apply all the principles (dioptric) just developed to 
such an ideal eye without further imitation. It must, how- 
ever, he always remembered — and, owing to its importance, 
a repetition may be allowed — that all the principles, Ac. 
hitherto developed are valid only for those rays that form 
very small angles (strictly speaking, infinitely small) with the 
axis, and which at the same time strike the refracting sur- 
faces very near their vertices, so that the angles of incidence 
may be extremely small. An example may render this more 
striking. If this page be placed eight inches from the eye, 
and the number of the page be the part fixed upon, it must 
not be expected that the pencils of rays proceeding from the 
letters immediately beneath wiU be refracted accoi-ding to the 
same laws as the rays proceeding from the number fixed : 
the foi-mer rays would form too great angles with the axis ; 
hence their course cannot he at all determined by the con- 
stmctions previously given. Owing to the compound nature 



* I have the Mgh aulbority of Helmholtz (who himseir cmpto^FB Lisling'H 
formnla) alao to the ewae effect with respect to, at least, one continental 
writer upon the Bubject. He renmrka, in hiu ' Theorie der Augenapiegel,' that 
the " improveincntB which Slelling von Carion hna sought to introduce into 
the laiii liyjiotheals, I ettunot acknowledge to be 3uch," 
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of the light, a mathematically exact image is never formed 
on the retina; accordingly we may readily understand that 
objects at different distances are seen with equal distinct- 
ness, provided their images are not attended hy too large 
circles of dispersion. The eye is practically accommodated 
for a line, and not for a point — a fact especially pointed out 
by Czermak, who has called it " the line of accommodation ;" 
its length varies inversely as the rate of increase in the circles 
of dispersion ; and the more slowly they advance, the longer 
it will be," 

These circles of dispersion describe the condition of a 
bundle of rays of refracted light after or before having been 
brought to a focus on the retina. In the ideal eye, parallel 
rays come to a focus before or behind that membrane, thus 
forming upon it what we term circles of dispersion. 

It will he more perfectly understood that, in the diagrams 
I am about to give with my discussions of the two dili'erent 
methods, the direct and indirect, of examining the eye with 
the ophthalmoscope, the eyes represented are supposed to be 
homogeneous, or possessing one refracting spherical aurfacr 
which is the hypothetical equivalent of the various surface 
and media in a real eye. A higher index of refraction give 
than is the real equivalent of the actual media, preserves f 
the proportions between the natural differences, and alsc 
the distances of the cornea and retina from the optical cent 
neai-ly unchanged; and so far as concerns any conclusi- 
important to ophthalmoscopists, the results obtained f 
the equivalent, or hypothetical eye, may he regarded 
(juite accurate. 

Neither the rules nor principles laid down with i 
to this hypothetical eye refer to any other rays of ligl 
such as fall perpendicularly — horizontally — on the s' 
refracting sui^face in or very near its vertex, and v 
cordingly suffer no change in their direction after he 
refracted. This, therefore, presumes a very sma 
the image of objects in a plane perpendicular to 
^ffids must be formed on another plane perpeQ4u' 
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axis, which can be true only of a very amaU portion of the 
retina. This circurastiince affords me the opportunity of 
illustrating the rigid character of Listing's ideal eye, aud com- 
paring it with tlie beautifiil adaptibility of the natural eye. 
abounding with provisions for the proper refraction of rays 
falling at every angle upon the convex surface of the cornea, 
thus producing perfect images of lateral objects upon the 
retina. Whilst, therefore, the approximate results of exact 
demonstration upon hypothetical data can be fully relied 
upon in explaining the general dioptric phenomena of the 
human eye, there are still many evident provisions for special 
purposes, which, with our present knowledge, can be no further 
explained than by referring them to natural deviations in the 
refracting surfaces and media of the eye, from the simjde and 
imiform type found so convenient in mathematical optics. 
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It is by the aid of artificial illumination alone, that au 
observer at any time may so place his own eye in the axis of 
tho vision of another, that rays of light reflected from the 
fimdus of the eye observed, can enter and produce in his 
a sensible impression of what is there to be seen and 
noted. This is done by connecting some retlecting surface 
with the eye, in such a manner that, when looking at the 
object, it throws off in the line of vision, or nearly so, rays of 
light, which, being again reflected, come back in the same 
direction, and are then made to pass through the pupil and 
impinge upon the retina of tlie observer. The first idea, in 
fact, of the ophthalmoscope is due to the incidental observa- 
tion of Von Erlach, which fell from bim in the presence of 
HehnhoItK, that he could sometimes see, by the reflected 
light thrown off from his spectacle-glasses when examining a 
case, the fundus, or internal posterior sui-face of the eye. Ho 
was perfectly aware of the theory of his observation — namely, 
that tho glass of his spectacles acted as a reflector to rays pro- 
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ceeding from the light, and that those which passed in a paral- 
lel direction with the axis of nratual vision, between the obserrer 
and the observed eye, returning in the same line, prodaceil 
tbis remai'kable eB'ect, one which has led to such important 
results in ophthalmic surgery. 

Without entering upon the more abstruse and exact con- 
siderations which define satisfactorily the respective advan- 
tages under given circumstances (tlie arbitrary conditions of 
all mathematical speculation) that arise from the use of con- 
cave, convex, or plane surfaces, as reHectors of Hght, it is 
sufficient for me to state, that, practically, as far as my own 
experience goes, the slightly concave or plane perforated glass 
mirror is sufficient for all the purposes of ordinary practice. 
Of course, I sacrifice here something of a reputation for rigid, 
scientific exactness ; but I compensate myself by feeling 
assured that, however future progress may authorise more 
profound studies in conjiectiou with the use of the ophtbalmo- 
acope, at present these would only interfere with the general 
reception among practitioners of a most useful and invaluable 
assistance in diagnosing eye disease, by conjuring up ideas of. 
difficulty, that really belong to other inquiries than those 
which are sufficiently satisfied by the emphatic evidences 
of changed structure which the ophthalmoscope discloses to 
the examining eye of the oculist. 

To illuminate the eye of a patient properly, it is bette" 
that it should be done in a darkened room; hut the admissif 
of a little daylight, at the same time, is found not to interf 
materially with the distuictness of the objects seen. 1 
larger the pupil, also the greater is the facility of observati^ 
This, then, is an additional reason for taking the pat 
into a darkened room. As a rule, where no lens is - 
the whiter the source of artificial light, and the near 
reflector is to the eye examined, the more effective an 
form will the illumination of the fundus be. In the 
majority of cases, however, it is necessary to use a bi 
lens, to condense the light and bring the rays quiet 
fociis on the retina ; and if the transparent media 
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way obscured, there is no diiEculty, after one or two trials, 
in lighting up the whole area of the fundus oculi. The principal 
object is to throw the spectral light of the reflector, as near as 
possible, full on the centru uf the eye. To eflfect this readily 
is first to observe the manner in which this reflected image is 
produced on the face of the patient before directing it full 
on to the eye. Whatever httle trouble beginners may meet 
with in Ughting up the chamber of the eye, from the unma^ 
nagoableness of the reflected spectrum, will be, however, best 
overcome by practising a little, as if in an examination with 
the ophthalmoscope, and throwing the reflection from the 
mirror upon a card suitably placed, upon which is described 
a small circle to represent the pupil. 

Although the use of the lens obviates the inconvenience 
altogether, it will be useful to mention, that in some eyes, 
perfectly free from any ohscurity, yet not in a normal state 
with respect to the refractive powers of the media (such, for 
instance, as in the hypermetropic, or where the crystalline 
lens has been removed), it is sometimes difficult to illuminate 
the fundus, from the very contracted size of the himinoua space 
ill the centre of the circles of dispersion, which in such cases 
falls too far beliind the retina. 

To obviate this, it is only necessary to remove the reflector 
and the lamp a little further from the patient, or by increas- 
ing the intensity of the hght, the field of the reflector pro- 
duces a corresponding effect upon the circles of dispersion, 
and the size of thefr luminous centres. 

It is evident that, if the artificial light employed was of 
uniform intensity (which it is not, as the flame has a dark 
centre), and if the surface of the miiTor reflected equally 
from every point, a maximum uniformity of illumination 
would be obtained ; but as the mirror generally used has also 
an aperture in the centre, it will he found in practice that a 
corresponding dark place in the centre of the illuminated area 
of the fundus of the eye interferes with a uniform brightness, 
and must be allowed for in conclusions arrived at. There is, 
also another interference with complete illumination, owing 
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to an appearance in the Held of an image of the flame, wluch, 
when the pupil is small, occupies nearly the whole of the area 
otherwise visihle. The inexperienced eye naturally adjusts 
itself to this bright reflection, rather than to the patient'3 
retina, which by comparison is much more faintly illuminated. 

These adverse circumstances, to which I have drawn 
attention, are soon overcome by a short practical acquaint- 
ance with the ophthalmoscope, as the discovery is then made 
that they depend chiefly upon the focal relatione of the mirror 
to the eye eiamined, and that the inconveniences spoken 
of are obviated by producing on the retina circles of disper- 
sion, which at once cover with light the dark space referred 
to. In all cases, the centre of the visible area should appear 
brightest to the obseiwer's eye, the parts towards the circum- 
ference being more faintly seen ; and this can generally be 
attained by approaching as near to the eye observed, as cir- 
cumstances and the required adjustment for illuminating 
purposes will admit of. 

It is now well known that a sufficiently large area may 
be illuminated with excellent efl'ect by employing a common 
parafSne lamp, with a circular wick, the light of which is 
thrown into the eye by a concave glass mirror, two inches in 
diameter, and having a focal length of six or eight inches. 
The perforation in its centre should not exceed one-sixth of 
an inch. The biconvex lens now generally used to condense 
the reflected light of the mirror, has a focal length of from 
two, to two and a half inches. Thus prepared, " it is not 
necessary that we should attain the maximum in this res. 
pect with theoretical accuracy, and it is impossible in ord' 
nary practice; but the observer will find that he can mf 
an approximation to it by altering the distance between 
flame and the reflector, and that between the lens and 
patient's eye, taking care that his own eye is at the prr 
distance from the lens."* , 
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Mode ofexaminiiiif ike Internal Ei/e. 

Is the theory of the ophthalmoscope, the mirror is sup- 
posed to be employed only for the purpose of throwing light 
into the chamber of the eye. Practically, however, it is made 
to subserve another and more important object. The small 
aperture in its centre allows an observer bo to place himself 
in the axis of the vision of another, that rays of light reflected 
from the fundus oculi of the latter shall pass into his own 
eye ; and a view of the inteiior, nerve and vesselB, is thus 
easily obtained. But although this is attainable by the ob- 
server placing his own eye at the somewhat inconvenient 
distance from the eye observed of not more than two or three 
inches, as may be supposed, the very limited view of the 
image obtained and the small number of rays which enter the 
eye under these circumstances, render such an examination 
tedious and trj'ing, both to the observer and the observed ; 
to the latter, even painful at times, owing to the concentra- 
tion of the rays of light upon an over-sensitive retina. 

We usually talk of the direct and indirect methods of ex- 
amining the internal eye. 



Fii/. i. 




Mg. 4 is intended to illustrate the direct method. The 
ophthalmoscope is supposed to be arranged for normal vision ; 
but the relative distance between the eye of the observed and 
the observer is not accurately shown in the diagram, a is 

D 2 
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the eye of an observer, placed beliind tlie central aperture in 
the mirror, B, which collects the rays of light from a candle 
or lamp at d, and reflects them into the eye of the patient 
at 0, where they are received on the fundus in circles of 
dispersion, described between r, p. 

The observer sees a virtual erect image of the fundus, 
magnified by the refracting media of the eye. In the myopic, 
we obtain a general view of the fundus in this way; but, in 
such a case, it becomes the indired method as from the 
greater elongation of the globe the whole is more or less 
indistinctly seen, we require to use a concave lens before 
a perfectly clear outline is obtained. 

In the indired method of examination, the observer re- 
moves the mirror to the ordinaiy distance of distinct vision, 
from the eye of the observed, and places before the latter a 
biconvex lens of about two inches focus. If the returning 
rays are parallel, or very nearly so, and the biconvex lens is 
held two inches from the eye of the patient, then an inverted 
aerial image of the fundus will be formed two inches from the 
lens, or four inches from the patient's pupil, and conse- 
quently it will appear so much nearer to the eye of the sur- 
geon. If we wish to increase the size of the image, or give 
better definition to it, another lens, called an amplifying lens, 
of greater focal length must he employed behind the mirror, 
as an eye-glass. This not only increases the apparent mag- 
nitude of the image, but enables us to approach nearer t 
the eye of the patient ; in other words, diminishes the distan 
between the eye of the observer and tho observed. 

The following diagram, fig. 5, conveys a tolerably corT' 
idea of the indired method of examination, a is the eyf 
the observer, b the mirror, and e the biconvex lens of s' 
focal length. This lens, it will he seen, receives th 
fleeted rays of a candle d, and concentrates them up- 
fundus, from which they are returned, and aa en 
inverted image is formed at some point between it andt 
of the surgeon at A. The lens, in this case, cone 




ing the rays of light from the mirror, adds to its jUumi- 
nating power and lessens the circles of dispersion ; thus also 
a larger and cleai"er view of the back of the eye is obtained. 
There is a first reflection of the flame from the surface of the 
cornea, which must be obviated by inclining the mirror more 
or less obliquely to its surface. This reflection is often an 
annoyance to beginners. 

In all cases, the visible ai'ca increases in size as we with- 
draw the biconvex lens from the patient's eye ; in very many 
cases, it will be found that an eye exposed to the strong 
light of the mirror has a tendency to fall into a state of ad- 
justment for distant objects, especiaUy if atropine has been 
employed to dilate the pupil. 

If a biconcave lens be employed, an enlarged erect virtual 
image of the retina is seen — an effect due to the dioptric 
media of the eye in conjunction with the lens, converting it 
into an ordinary telescope. 




In case either the eye of the surgeon or the patient be 
myopic, then it becomes absolutely necessary to use a concave 
lens, to give the requisite degree of parallelism, or divergence 
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to the reflected rays, as in fig 6, otherwise a confused ill-de- 
fined image affords only negative results. The concave lens 
c e, should in the one case be placed behind, and in the other 
before the mirror, to produce a perfect image of the fundus 
at d, d. 

Comparison of Sired and Indirect Methods. 
Finally, when the respective advantages of the direct and 
indirect methods of examination come to he fairly considered, 
the superiority of the latter, in most cases, must be admitted ; 
and when once the illusive displacement of the fundus oculi 
has become inoperative, hy mental adjustment, then the in- 
direct method really enables us to get a much better idea of 
the relative position and the proper magnitude of objects ; 
larger portions also of the fundus oculi can be brought 
uudei' observation at the same moment. Details come out 
with a distinctness and exactness of definition which is not 
always the case in the direct method of examination. A 
beginner will perhaps be less embarrassed by using the direct 
method ; he is not perplexed by any inversion of the image 
which is projected clearly from the fundus, and admits of a 
tolerably close examination ; he may, however, find this, if too 
prolonged, very fatiguing. To become famiHar with both 
methods is the mle, as the observer will then be less liable 
to misinterpret alterations in structure, and much less likely 
to overlook poiuts of diagnostic value, than if he were to 
rely exclusively upon one. 
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STBUCTUKAL AHD PtINCmoNAL ACCB8S0RIB6 OF VISION, MUTUAL 
RELATIONS OF TBB BTRDCTURAL ACCESSORIEa OF VISION. 
ADJUSTMENT AND ACCOMMODATION OF THE EYES. 



of Vision; their mutual RelaUoit mid 
prubahk Functions. 

The structural accessories of vision contained within the 
eye require particular consideration. A close anatomical 
description of the parts, however, is not necessary, as every 
member of the profession must be sufficiently well acquainted 
with their general character. My present purpose is chiefly 
to direct attention to recent microscopic examinations of the 
cornea, the iris, the crystalline lens, the ciliary muscle, the re- 
timi, the choroid coat, and the humours of the eye, as well as to 
those investigations which have been made with special refer- 
ence to the discovery of the proper function, ^ad the exact par- 
ticipation of each part in the process of adjustment for the pur- 
pose of vision. A knowledge of the deviations from a normal 
condition, which are sometimes very considerable, is also abso- 
lutely necessary for the effective use of the ophthalmoscope. 
This can only be obtained by becoming perfectly familiar 
with the natural relations of the several parts, their mutual 
influence upon each other, and collectively upon the formation 
of the eye. It may not, therefore, be altogether out of place 
to insert here an enlarged diagram of a segment of the eye, 
as it will be convenient for reference in the further discussion 
of my subject. 




Ji^. 7. — An enlargwl vertlcBl section of the Eye ; c, the cornea ; », tlie 
BcleroUocoal; o, c, tbe anterior chamber ; between whicb and jr, n, Ibe pos- 
terior cbumber, lies the iris and ItB pigmental coat : and to the left, e, m, the 
ciliary muHclo and ligament; e,l,tbc cryatallinc lens: v, h, llie TitreouB 
bumour. Tlie dotted line, k, indicates the direction the knife takea in the 
operation for division of the dllar; moscle. 

The external euvelope of tiie eyeball is formed by a dense 
fibrous coat, which ia divided into a emaller anterior transpa- 
rent structure, the cornea, and a larger posterior and opaque 
part, the sclerotic. 

The healthy cornea is one of the most transparent sub- 
stances we know of, and it is so constructed us to allow rays 
of light to penetrate the eye which wouhl otherwise be loat 
by reflection. The vasctilarity of the extenBion of the true 
skin over the cornea is not now disputed, nor is it difficulf 
with a good microscope, to make out the probable situati' 
of the vessels in tliat orgaJiisation so distinctly traeeable ii 
double layer of epithelial scales, the lowest series of Tli| 
offer, in an erect position and denser texture, an appeacw 
of greater contrasting vitality than do the loose and aj" 
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rently flaccid condition of the more superficial scales. The 
extreme sensitiveness also of the conjunctival covering of the 
eye to the minutest extraneous body coining in contact with 
it, is clearly demonstrative of an ample supply of nerves. 

The internal structure of the cornea has attracted 
particular attention, as being the chief seat of the more 
obvious diseases of the eye, and fortunately offering greater 
facilities for accurate diagnosis than the more deeply situated 
strocturea. It has been satisfactorily determined tii be a 
continuation of the sclerotic coat, the fibres of which have 
here assumed a close laminated texture, the number of la~ 
minffi in a vertical section exceeding one hundred. After 
considerable pains to ascertain the real nature of these 
fibres, and, besides my own, following closely the detailed 
examinations of others with the microscope, I have adopted the 
following conclusion : " that the arrangement and connection 
of these laminae result from the mass of the fibres passing in 
the curve of the cornea, but none of them reaching through- 
out the whole extent of it, and not being continued in their 
whole course in precisely the same line, so that some fibres 
are constantly terminating and passing into the layer above 
or below, whilst others are constantly arising; that whilst 
the general mass pursues a longitudinal course (the cornea 
under examination, it must be observed, being laid flat, and 
not in the usual position in the living eye), fi'om one margin 
of the cornea to another, and the fibres, for the most part of 
their length, lie side to side m parallel layers, or nearly so, 
their terminations pass into other layers, and thus connect 
them together. This mode of connection satisfactorily ex- 
plains why the cornea should be stronger and more resistant 
in tlie du-ection of the lamelije than between them." * 

Virchow has also described lamella of fusiform and stellate, 
nucleated cells, which he regards as " corpuscles of connective 
tissue, or corneal corpuscles." He considers that the nutri- 
ent fluid of the cornea is chiefly conducted and distributed 
throughout its substance by these stellate cells. -This view, 
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he observes, receives confirmation ; " as we find, in diseases jj 
tlie cornea, these cells frequently contain fat corpuscles 
in exceptional casss, according to Donders, even pigment in 
their interior." 

" If," says Virchow, " we view a section, made from the 
cornea of a patient suffering from keratitis, with a high 
power, we shall see that the change is essentially seated in 
these corpuscles, or cells of the cornea ; and that, in propor- 
tion as we approach the clouded spot, either from without or 
within, the little narrow cells become larger and more cloudy. 
At last, we find them presenting almost the appearance of 
sacculated canals or tubes. Whilst this enlargement of the 
elementary structures, this acute hypertrophy, is going on, 
the contents of the cells are, at the same time, becoming more 
cloudy, and proceeding on to opacity of all the structure ; 
except the basement membrsme, and this appears to be un- 
affected. Tliis cloudiness of the contents is in part occasioned 
by particles of a fatty nature ; so that the process seems to 
have begun to put on the character of a degeneration of 
structure." * 

During my own examination of the cornea, I confess to 
have been much interested in the question of the distribution 
of its nerve-supply. 

Schlemm was the first to demonstrate the presence of 
nerves derived from the tiervuli dliares and passing into the 
fibrous layer of the cornea. From twenty to thirty, or more, 
trunklets are distinguishable round its border, forming a 
numerous and wide-spreading network, extending throughout 
the whole cornea. " Bifurcations of the original tubes 
present themselves but rarely in the trunks of these nerves ; 
and never in the plexus formed by them — the actual con- 
dition of which, however, can scarcely be fnliy investigated, 
on account of its translncency. This plexus lies in the proper 
cornea, but nearer to the anterior surface ; and since no tracf 



* Virchow'B ■ CBllnlar Pathology." Fatty degeneration of tho corni 
and its pathological indications, have been fully descriljud by Mr, Canto 
See ' Lectures,' In the Lancet, 1861-2, 
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of free terminations of uerve-fibres uan be seen, it would 
appear to consist solely of anastomosing twigs of the finest 
kind ; therefore, if not in the form of loops, still some connec- 
tion of the nervc-tiilies with one another may be assumed." 

Fiff. 8. 




Dr. His describes and figures a somewhat similar arrange- 
ment of the nerves of the cornea ; but he denies their distri- 
bution throughout the stellate structure, as shown in my 
illustration. I therefore think it desirable to give this ana^ 
tomist's views. 

" The greater part of them," he writes, " are derived irom 
the posterior ciliary nen'es, the lesser from the small tmuts 
of the conjunctiva bulbi. On entering the cornea, their 
branches are partly filled with tubular matter ; some have a 
dark double contour ; others, a pale colour, evidently contain- 
ing nuclei. In this respect there is no prevailing rule ; as one 
may occasionally observe pale gelatinous fibres entering side 
by side, or in the same trunk with fibres containing dark tubu- 
lar matter. 
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" In every instance, however, the fibres which, on enter- 
ing, presented a dark contour, veiy soon lose their medullary 
contonte, I)ecoiue pale, and, in their further progresB, show 
pale, granulated, oblong or staff-shaped nuclei. At varying 
distances from their entrance, the small trunks either sepa^ 
rate into equal branches, or send off a single fasciculus of a 
few fibres, occasionallj even a single fibre only. The second- 
ary sm^l trunklets again anastomose ; and, after splitting up 
into numerous branches of smaller size, unite by means of 
their branches, and form a larger network, spreading through- 
out the cornea. Within these small trunks of medium calibre, 
one has the opportunity of observing divisions of primitive 
fibres, and these divisions usually take place near the nucleus. 
In the minute fibres, the division takes place in such a 
manner, that at every point of division a small triangular 
enlargement presents itself, in which is seen a small nucleus. 
In tracing more closely iibrillffl arising from the division, one 
may observe that they do not show an abrupt termination, 
but proceed to, and enter, a similar triangular enlargement 
as those from which they took their origin ; so that tbey form 
a network of most minute fibrilke, as KolHker conjectured. 
The triangular enlargement may probably be looked upon as 
a kind of gangUonic nerve-cell. 

" With the cells of the cornea, and their offsets, the 
nerves do not stand in any anatomical relation. The accu- 
rate observer cannot well mistake the smaller fibrillas for the 
tail-like processes (offsets) of the corneal cells; the nerv9- 
fibres. being distinguished by their pecuhar biilliancy, their 
straight course, and (excepting the nucleolated enlarge- 
ment) their unchanging calibre. In doubtful cases, the 
criterion would be that of tracing the connection of the fibres 
with the chief nerve-trunk. In regard to the extension o^ 
the nei-ves throughout the thickness of the cornea, it is b 
very limited one; and it was an erroneous conclusion oi 
Strube to admit the presence of nerve-fibres in all the strat' 
of the cornea. Accurate investigation shows that branchf 
dipping even into the deeper strata of the cornea, veiy «■ 
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oorae towards the surfn.(;c, and spread into terminal divi- 
Bions there, 

" The chief seat of the nerves of the cornea is in the 
f anterior third of the membrane, and it is only exceptionally 
f that single trunks are to be found in the deeper portions ; 
the posterior third, probably none. The most minute 
f ramilications take place immediately below the surface, and 
• to this it is owing that we see those small branches which 
remain in the deeper portions forming sharp angles. 

" The nerves of the cotnea in their primary arrange- 
ment consist of fusiform celk, with long oval nuclei, as shown 
in a human fostus at the end of the fifth month," * 

His, it will be seen, denies the existence of nerve-cells 
in the strata of the corneal substance. I believe that these 
nerve-cells are connected with the nerves of Schlemm ; and 
although my sections do not always show the regular-looking 
reticulated arrangement represented by the artist in fy. 8, 
which arises irom the great difficulty experienced in cut- 
ting fine sections of bo delicate a structure, nevertheless 
there is no difficulty in mating out the nerve-cells, with well- 
defined nuclei, embedded in granular matter — seen at a — as 
separate &om the layer of stellate cells, b. It is most inter- 
estmg to compare the characteristic identity of the nerve- 
cells of the cornea, although so mach smaller, with the very 
similar appearance of those displayed in sections of the 
nerve-cells of the cerebral substance, and of the spinal 
colnmu. The repetition of the same formed bodies in an evi- 
dently organised system of distribution, is too apparent and 
significant to admit of dispute, and doubtless have an im- 
portant bearing upon the perfection of accommodation, as 
well as that of either separating, admitting, or arresting only 
just those rays of light that are necessary to good vision. 

Loops of capillary vessels, derived partly from the con- 
junctiva, and partly from the sclerotic, run across the margin 
of the cornea, and either at once form single loops, or unite 
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with each otiier in a network of vessels around its circum- 
ference. With regard to the relation of the cells to the 
lymphatica, nothing certain is known ; hut, although it is not 
possible to determine this for want of sufficient data, nor how 
nutrition is maintained, yet, that the cornea is a more com- 
plicated and highly organised structure than it had hitherto 
been believed to be, is now very generally admitted. 

The elastic lamina is the third layer of the cornea, possess- 
ing specific characters, vfhich readily distinguish it. It is easily 
separated, and, althongh very bard and dense to the knife, 
may be torn with little effort. It is remarkable for its elas- 
ticity, and curls up always in a direction contrary to that ia 
which it is laid down — a property no doubt very available 
in assisting to adapt the curvature of the cornea to the re- 
quirements of adjusted vision, as it seems to be of the nature 
of a compressible spring, adapted to its posterior surface. 

Immediately behind the cornea, which it supports, is the 
aqueous humour, contained in a space divided by the iris into i 
an anterior and posterior chamber, communicating through J 
the pupil. By equally distending the parts between the! 
cornea and the crystalline lens with a fluid, the freest movf t 
ment ia ensured to the pupillaiy margin of the iris. An f 
here we have a liquid meniscus, forming together a concaT'f 
convex lens of somewhat less density than the cornea itsp T 
such an arrangement materially assists in rendering the 
the perfect achromatic instrument it practically is, 
quantity the aqueous humour seldom exceeds sis grai 
which the posterior chamber, which is much the smai 
the two, contains less than an eighth part. 

The iris is the perforated curtain, or diaphragm. 
besides regulating the amount of light admitted, ir 
assists in preventing spherical aberration, by exc! 
rays that strike the eye too obliquely to be broi 
proper focus upon the retina. It hangs in an exae 
the aqueous humour, its posterior surface bein 
proximity to the lena. The outer margin of the irif 
to the corneal juncture with th.^ 




responding to the border of the elastic lamina. The antorior 
Burfaco reHecta the light, and its colour depends upon the 
pigmentum nigrum or uvea, being blue or grey where the 
posterior surface only is covered, and brown where a con- 
siderable quantity is mixed among its fibres. Except in 
albinoes, the posterior surface always presents a thick layer 
of this dai-k colouring matter, which, in this situation, besides 
assisting the choroid in absorbing the rays of light, after 
striking the retina, also renders the iris perfectly opaque, 
and thus prevents the transmission of light through its deli- 
cate anil intimately woven fibres. 

The nature of this pigment, the purpose of which is self- 
evident, represents the dark colouring matter of the choroidal 
veins, determined with an economic object to a greater develop- 
ment over the whole of the internal surface of the choroid and 
iris, where it performs the office of the black coating on the 
inside of the tube of a telescope or microscope. Ilecent 
observations have, in fact, confirmed what had long been 
presumed, that the pigment membrane of the eye was 
analogous with the deepest layer {rete Malpighii) of the skin. 
As this exists in a colourless state in the albino, it was in- 
ferred that the pigment membrane would also be found to be 
so, and a strongly corroborated fact, I consider, accompanied 
this discovery of Mr. Wharton Jones ; for, instead of the usual 
hexagonal, fiat, transparent, central bodies, connected by their 
edges and loaded with dark colouring matter, plates of a 
circular form were found without pigment ; the difference in 
form being, no doubt, due to the absence of lateral pressure, 
which, when abundantly produced, would cause the choroidal 
pigment cells to assume an hexagonal shape. 

The presence of the pigmentum nigrum on the whole of 
the internal surface of the choroid, the iris, and the cOiary 
processes, serves, in a measure, to connect all these several 
accessories of vision in one genera! vievr of functional pur- 
pose — a supposition which is not weakened when their actual 
structure comes to be examined, being made up of blood- 
vessels and a fibrous tissue common to all, the proportionate 
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development of which seema cbieity to distinguish their 
specific characters. To Bupjfose that this extensiye vaecu- 
larity is alone intended for a due supply of the pigment, is not 
borne out by facts ; as, although we find this membrane 
present in albinoes, and fully developed, that function is not 
performed. Considered as a whole therefore, I am inclined 
to believe, from its situation, its structural character, and the 
probable natui-o of its office, suggested by all the surrounding 
circumstances, that the vascular system, which includes the 
choroid, the iris, and the ciliary processes, belongs to that class 
of erectile tissue which nature has specially provided to meet 
very opposite contingencies of blood-supply, occurring under 
conditions of great uncertainty. The stmcture and presumed 
use of the spleen, as the supplemental blood-reservoir, 
preserring the eqiiilibrium of circulation in the stomach, 
whether at rest or during active digestion after a full meal, 
offers an analogyifor the purpose of illustrating this point. 
Now, as the waking eye is sustained by ordinary means 
always in a state of watchful attention, resources of an ex- 
traordinary character are required to meet circumstances of 
particular and earnest gaze, most frequently called up by 
mental emotion, sometimes by instinctive impulse, hke a 
blush in the capillaries of the skin, and also by particular 
efforts, voluntary and involuntary, made to perfect sight by 
the necessary adjusfanent of the dioptric apparatus of the 
eye. This appears to me the great purpose of the choroidal 
vascular system, which, by a sudden and peculiar effort 
becoming distended with blood, materially alters the relative 
position of the parts couoemed, and which agdn assume 
their quiescent position by a corresponding collapse when 
the necessity has passed away. 

The structure and functions of the iris favour this view 
of the character of the choroidal vascular system, as it exhibits 
a combination of blood-vessels, and pecuhar fibrous tissue, 
arranged with reference to the special and distinct offices of 
its anterior and posterior surfaces. Reflected from the base 
of the cihary processes, a continuation of the pigment mem 
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brane forms a,n internal coat lying upon the higUy vascular 
texture of the iria, here coneisting of a plexus of vessels, 
derived exclueiyely from the ciliary arteries; and taking a 
further argument from the great quajitity of pigment de- 
posited, the intimate relationship of this surface with the 
choroidal system alluded to must, I think, be allowed. In 
front of this vascular layer, and more or less mingled with it, 
is the anterior surface, which consists of numerous delicate 
fibres, some arranged concentrically, bnt the greater part 
radially, smd which so closely resemble the tissue of the 
ciliary muscle, that they are now generally admitted to be 
identical. In fact, some very accurate ohseirers do not hesitate 
to say, that the anterior surface of the iris is a prolongation 
of the cUiary muscle, extended as it were over a reflected 
portion of the choroid membrane, which, together with its 
pigmental coat, constitutes the whole structure of the iria. 
Moreover, this important adjusting accessory of sight, the 
iris, by its delicate sensitiveness and mobility, exhibits the 
chief characteristics of the two-fold structure of the choroid 
coat of the eye ; we may, therefore, infer from the nature of 
it-8 duties, which are to regulate the amount of light admitted 
into the eye, and to preclude all rays but such as pass through 
the more central portion of the crystalline lens, that the 
choroid coat and its ciliary accessories, including the muscle, 
to which in its structure it is so intimately allied, are also 
included in the means provided to ensure the accurate adjust- 
ment of the eye, by assuming a condition of action or repose, 
accordingly as a sensitive retina measures its need for the 
due focusing of the rays of light, as coming from a near or 
distant object. This excitement of the choroidal and ciliary 
vessels is quite analogous to corresponding experience else- 
where, and in a very similar structure. The presence of food 
acts, unconsciously to us, upon the salivary glands, to prepare 
the stomach for its due reception ; and there can be little doubt 
that in some such manner light affects the condition of the 
choroid and retina, so as to admit, by anticipation, of a proper 
adjustaicnt for the perfection of vision. 
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The ciliary processes, as derived from the choroid, will 
be found to afford corroborative evidence of the unity of design 
and purpose which connects the whole of the severally situ- 
ated memhranea into one erectile system These bodies 
constitute a fringe of numerously anaatomosmg loops of the 




1, A slightly eniargcii View of the Iris and Cilisrj Procwsra, after w 
Ing awaj- tbe pigment. 

2, Schlemm'H Nerves of Che Comen, Blaioed with iodine. 

3, Fibres or Tubules of the Lens, magnifled 250 diameters. 

choroidal yosscIb; and as they also contain elastic fibrous 
tissue, it is difficult to consider it otherwise than a continu- 
ation of that membrane. They rest in a series of radiating 
folds on the anterior surface of the vitreous humour form- 
ing the floor of the posterior aqueoua chamber, upon the 
contents of which any alteration of condition from a relaxed 
to a turgid state must produce a corresponding eifect u|«jn 
the eye, by a kind of intra-ocular pressure, telling, as usual, 
particularly and primarily upon the curvature of the cornea. 
It has been shown how, in the structure of this latter, it is 
supplied with a highly elastic tissue, beautifully contrived for 
the contingency here pointed out ; bo that, when the urgency 
ceases, without other effort, all the parts concerned resume 
again their ordinary quiescent position. Together with the 
aqueous humour, the cornea forms a compound lens, the sur- 
face of which is evidently adapted for this ready alteration 
in its curvature ; and it would be strange, if, in any 
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contrivance for focal adjustment, a structure and means so 
sufficient for all purposes were found to be least concerned 
in tlie effect produced. A little instrument, formed for 
looking into the eye, with light thrown as usual from a con- 
care mirror, is based upon this principle of affecting the form 
of the cornea. A peculiarly formed glass cup is filled with 
tepid water, and placed upon the eye : the effect produced is 
to flatten the cornea; examined through which, a beau- 
tifully distinct and magnified image of the fundus is seen. 
This contrivance has been tailed, by its inventor, Czermak, 
the Orthoscope. 

The character and position of the ciliary muscle is also 
favorable to this explanation of the problem of visual a^ust- 
ment — the two directions of its fibres, separated as it were 
at the point called the pillars of the iris, one part proceeding 
to form the anterior surface, and the other being attached to 
the edge of the elastic lamina, which, by some anatomists, is ■ 
actually described as passing continuously into this muscle. 
Motor power must be ascribed to, or as the object of, this 
arrangement; and, according to my view, it is found just 
where it is required, to regulate the due disposition of two 
really antagonistic influences — the elasticity of the cornea, 
and the erectile nature of the ciliary processes ; and the con- 
trol of which, a natural impulse, whether in birds, mammalia, 
or man, is thus enabled to hold as it were in hand.* 



* Tbe first meotioii of the ciliary mtuck appeitrs Id Ibe writings of Sir 
Fbilip Crampton, in a paper desciibing disBections made on the e;e of tbe do- 
mestic fowl, in 1818. Other anaUimiBts, some time before — nmong whom we 
maj meatiOQ Porterfleld — noticed the pecoliar structure, and deemed it to be 
ma»!u]ar, but advanced no Bnfficientl}' cimclnuve arguments in support of this 
view : and it remained for Mr. Bowman to give a better and fuller descrip- 
tion of it, in hlB ' Lectnres,' in 1847. Mr, O. Bainy, in 1851, made a seriei 
of eiaminationa into the funetlona performed by it, the particulars of which 
ha published in the Lancet, July, 1851. He suggests that the adjustment of 
Uie eye to objects at different distances may be effected by moans of the ciliary 
muscle compressing the ciliary processes through the medium of tbe aqueous 
hamour; and thus, by alternate partial emptying and refilling of these pro- 
cesses, room ia made in the globe to allow of the lans changing its position, 
and so altering its focus. 

I 2 . 
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I must here ol)serve that my diagram of the sectional 
Tiew of the internal eye (although a little exaggerated by the 
artist). Fig. 7, differs considerably from that given by Mr. 
Bowman ; inasmuch as I have not been able to make out the 
expanded form of the ciliary muscle as he represents it, but, 
on the contrary, I find the ciliary muscle and processes, aa 
well as the suspensory ligament as it approaches the lens, bo 
intimately associated with the vascular choroid, that it 
appears to me better to describe them as a whole under the 
name of the choroidal system, as having reference to their 
action and functions in combination. The ligament of the 
lens, it may be observed, embraces it as delicate fingers 
would do a B|)herical body ; so that we might truly say, it is 
' held in hand ' by it, for the purposes of adjustment and 
accommodation. This is better seen in the eyes of some 
inferior animals ; the rat for instance, an outline sectional 
view of which I give. Fig. 10. My drawing is made from a 
beautifully prepared transparent injection in the possession 

Fig. 10. 




Fig. 10. Sectional view ( 
Lena; pA, yitreoua hnraour; 



tlie Bfe of a Rat nrngniBGd 16D dlnmGtert. 
. rotiaai I, auapemor; li 



1 embrace Ihe lena and join the ciliary moaclc and proccRses ; 



of Messrs. Smith and Beck. The parts, carefully preserved 
ia situ, have been bo little disturbed, that the true relation of 
the seyeral membranes to each other are shown with a degree 
of accuracy unattainable by any other process ; indeed, without 
any of that derangement incidental to the knife of the most 
careful dissector. 

The choroid is not only the true structural origin of the 
ciliary processes, but also of the iris, and the ciliary muscle, 
constituting together the convenient generalisation 1 have 
called the choroidal system. Viewed separately, the choroid is 
a liighly vascular membrane, contributing largely to the pari- 
oties of the eyeball ; for this purpose it is strengthened 
by the addition of a peculiar fibrous tissue, and the true 
nature of which is more decidedly developed in the iris and 
ciliary muscle. Some anatomists, with whom I am inclined 
to agree, consider this tissue as interposed between the ar- 
teries on its inner surface, and the veins on the outer. A 
layer of capillaries accompany the former also, which Kuyach 
has successfully injected and separated from the larger 
vessels upon which they seem to repose. The veins of the 
choroid are equally numerous, and, from their peculiar course 
and, apparently, involved inosculation with ea«h other, are 
■ called the vasa vortlcosa ; and exhibit, under the microscope, 
the moat curious arrangement of any vessels in the body.* 
The character of the structure, however, strongly suggests a 
relation of functional purpose, corresponding to that of 
erectile tissue, which is intended to meet circumstances of 
different degrees of excitement hy a proportionate blood 
supply, and which as readily subsides when the stimulus is 

• " These veins are often found injcctod after death, and maj be seen bj 
simply removing the whole of the sclerotic coat. Abetter way of seeing them, 
is to cnt out a third, of the choroid coat of the sheep, ox, or horae, nith the 
ciliary niiis<:Ie, ciliary processes, and iris ; gently waah away as much of the 
Golouriog matter as possible, and very carelUly spread the w^ole out upon 
a Ihin watch glass, the cnrved surface of which allows the membrane to lie 
smooth. When dry and viewed with an inch lens, not only will the vasa 
Torticosa be beautifully seen, but also the continuity of the ciliaiy muscle, 
ciliary hody and processes, and iris, with the choroid," — Nunneiey. 
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withdrawn. If this be true, therefore, of the choroid coatj 
the natural conclusion is, that this membrane and its con- 
nectiouB are principally concerned in effecting the mecha^ 
nical changes of relative situation between the refracting 
media of the eye and the retina necessary for perfect Tision 
under extraordinary circumstances. And it is difficult to 
conceive anything better adapted for this purpose than the 
character of the choroidal system generally — composed of 
muscular fibres — fully determined to be so by all histological 
observers — and a highly vascular tissue, remarkable for its 
convoluted and lobulated inosculations : my inference there- 
fore is, that, as elsewhere where a similar structure exists, 
the distension of the latter with blood by an arrested circula- 
tion form fixed points of efi'octive operation for the former ; i 
and at the same time, in this particular situation, produce, 
by an actual increase of bulk, considerable modifications in 
the form of the eye. Any distension of the ciliary processes 
especially, must ^affect the focal relation of the refracting 
media, either by prising backwards upon the zamda of Zinn, 
and retracting the crystalline lens to a corresponding extent, 
or by affecting the curvature of the cornea by pressure exerted 
forward upon the contents of the aqueous chambers of the 
eye. And even should all this be deemed as not actoally 
demonstrated, still the necessity of some sufficient agency to 
fix, by a kind of muscular effort, the optical centre of the 
lens exactly and steadily in the axis of vision, under aU cir- 
cumstances of adjustment or accommodation, argues Btrongly 
for the purpose which the character and situation of the 
fibrous tissue of the choroid system seems well calculated to 
perform. It may be remarked, also, that the presence of 
an erectile tissue is not required for the secretion of the pig^ 
vieidunt nigrum ; for which purpose alone, as I before stated, 
some physiologists contend that the choroid coat of the eye is 
intended to maintain the supply of. We find, in coloured pe' 
pie, a substance quite as Ireely produced by the coriitm, whic 
however vascular in its texture, has not certainly been i? 
scribed aa an erectile tissue. Indeed, to infer any thing tr 
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irom the presence of this pigment than that the capillaries of 
the choroid, so much exposed to light, perform in the eye exactly 
the same office as those iu the external skin, when acted upon 
by the direct rays of a tropical sun, would be exceeding fair 
analogy, and almost ignoring the specific function of the 
choroidal membrane, and one which I belieye to be its chief 
characteristic. 

Of the pigmentum nigrum itself, I shall only give such a 
description as is required for ophthalmic purposes, presum- 
ing its more intimate anatomical and physiological characters 
to be sufficiently well known. That it is identical with the 
colouring matter of the skin, and is one of the most per- 
fect absorbents of hght in nature, is now generally admitted.* 
And" its use is equally obvious, placed upon the posterior 
surface of the iris ; it prevents the rays of light entering, ex 
cept through the crystalline lens, whilst that on the inner 
surface of the choroid lining the posterior chamber of the 
eye, most effectually absorbs the light after it has im- 
pinged upon the retina. The pigment is easily washed 
off from the membrane, which bo plentifully secretes it, 
and it is as '^easily separated from it by abnormal lesion : 
in this latter pai-ticular it presents a feature of some import- 
ance to be considered in connection with appearances in 
the eye when affected by disease. Mr. Nunneley directs 
attention to this circumstance ; and I have no hesitation in 
expressing my concurrence with the following remarks : 

" The arrangement of the pigment affords, I think, a 
satisfactory anatomical explanation of an abnormal condition 
which has hitherto not been understood — muscce vulitantes. 
If any one, who has himself been subject to these motes, or 
has got patients who are so to draw figures of what they 

* Pigmcnl: particles are the granaloas cootents of the pigment cells, and 
ftre like ordiimrj elementary graaulea with the additlan of colouring oiatter ; 
the liitter may ho removed by the action of chlorine. In the Taptlam lucidiim, 
of tbeeyes ofanimale, the colour ia not owing bo much to Ihe pigment par- 
ticles, as to the iray id nhicb light is reflected, namely, in the same way as it 
is fi-om molher-of-pearl. Coloured feathers and the scaloB of Hshes owe mach 
of tbeir ticantiful co!om' to a, mechanical arraitgemeat of similar particles. 
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compUun of, will examine, as I have dcBcribed, a portion of 
choroid coat teased out, Le cannot fail to be struck with the 
perfect resemblance of the two — the nodulated masses with 
connecting and stellate fibres, and the muscEe vohtantes. 
It also explains why these muscte may be temporary or per- 
manent, trifling and fanciful, or very eerions and organic. 
If the stellate aiTaugement results, as I believe it does, from 
the aggravation and attachment of the min ute true pigment 
cells to the vessels, the least variation in this connection on 
the condition of the vessels may at once cause an irregular 
arrangement of the pigment cells, and impress the retina — 
for we must bear in mind that all images upon it are micro- 
scopic. This impression may appear and disappear with the 
varying condition of the vessels, arising from disordered sto- 
mach or cerebral circulation, and be cured, as we know it 
constantly to be, by whatever corrects their condition ; or 
the musc^ may result from different organic changes in the 
choroid coat, which are incapable of being removed, and may 
indicate patches of effusion, or other structural lesions. In 
point of fact, we now know the important bearingwhich these 
dark specks have in our diagnosis of that important class of 
choroidal and retinal diseases which have been so generally 
confounded under the names of amaurosis and glaucomcL 
It also explains why these inwscce may be constant in form 
in one case, and constantly changing in another; in the 
latter, a different loop of capillaries may be congested or con- 
tracted, or a morsel of fibrine may be deposited or absorbed ; 
in the former, the deposit may be organised, or the capillaries 
permanently altered.* 

Having already explained the anatomical relations of the 
cornea, and referred to its special cJiaractoristics as an 
accessory of no mean value in rendering vision more perfect 
and distinct by the form of its curved surface, I pass on to 
the consideration of the ayueoua humour, assisting to com- 
plete that most perfect of optical instruments, the eye. The 

* Orgnnfl of Vision, p, 171. 



CRTSTALLDJE LENS, 5 I 

simple nature of this structurelesB means of distending tlie 
greater portion of the globe is worthy of notice ; in the first 
place, it consiBts of little more than ten parts of some 
saline and normal matter in one hundred parts of water. 
Its density has been determined to be somewhat less than 
that of the cornea, for the purpose, it is presumed, of render- 
ing achromatic the compound lens the two form in combination. 
It is aflmirably adapted to facilitate the freest movement of 
the ills, and as readily admits of those focal oscillations 
of the crystalline lens, rendered more necessary by every 
alteration of form in the cornea ; for I have no doubt that, by 
the instrumentality of the ciliary processes, aad the erectile 
function of the choroid system generally, the due adjustment 
of the wholes is effected (like corresponding parts by the 
adjusting screws in a microscope), so as to preserve a 
constant integrity of purpose in focusing upon the retina.* 

Of the crystalline lens, I have chiefly to remark upon the 
evidence its structure affords of the extent and character 
of its participation in the process of accommodation ; and 
here I differ considerably from recent continental observers, 
whose arguments, e^eriments, and cases in point, it seems 
the practice in England now to accept, with much too little 
question of their worth or importance. A display of learned 
and industrious research is apt to invest with fictitious im- 
portance statements as to facts which, tested by an equally 
close inquii'y, will not bear out the inferences that have been 
derived from them. No better instance of this can be given 
than the discussion which has aaisen upon the situation of 
the changes in the form of the refracting surfaces of the eye, 
to adjust it for near or distant objects. Upon this subject, 
volumes, I may say, have been written, to prove how smalt 



■ It would be impopsililB to deny that tlie c 
rfjange both in form and curvnliire ; in conical coTma, for inslanc 
the grenleat degrea of myopia produced, and the reverse in g!ai 
fiattening. Setween these two couditiona, variouB modidcatlona hi 
by intra-ooular pressure. 
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is the influence exerted by the curvature of the cornea, in 
which we know alterations, and abnormal phenomena in con- 
seqiience, are constantly occurring, as if intended to demon- 
strate the importance of this part in the function of accom- 
modation ; wliikt, on the contrary, the greatest stresfl is laid 
upon changes which, at the best, can only be asBumed, not 
only on tlie anterior surface of the crystalline lens, but on the 
posterior surface, although this is so far embedded in the 
vitreous humour as, at all events, to preclude any experimen- 
tal observation upon which much reliance could be placed. 
For my own part, I believe that, in the accommodation of 
the eye, the curvature of the crystalline body itself is 
unchanged, and that its movements depend upon the 
special organisms provided for this important purpose; 
namely, the erectile tissue of the ciliary bodies, the ciliary 
muscle, and the reaction of its elastic suspensory ligament. 
I also conclude, from the peculiar character of the structure 
of the lens, admirably adapted as it is to obviate any incoQ- 
veuience that would otherwise arise from spherical aberra- 
tion, or the differing foci of rays coming from a distant or 
from a near object, so that no interference of a secondary 
nature can be philosophically assumed to arise which might 
tend to destroy, or at least suspend, this useful provision. 
We know that the crystalline lens possesses a gradually in- 
creasing density from its circumference to its centre, the 
former being represented by a refractive power of about 
1-3767, the latter being increased to 1-3920, It is also 
evident that it contains some proportion of water ; and it is 
a fair inference that this difference in the density of the lens 
may be produced by some corresponding difference in the 
distribution of fluid throughout the varying thicknesses of 
its structural layers ; and these, arranged in segments, are 
again spUt up into the most delicate serrated fibres, aa 
shown in Fig, 9, from its optical axis to its marginal 
edge. At all events, there is that in this delicate adjusting 
provision for exact sight which, above all, claims protection 
for any interruption of effect. K, however, we yield assent 
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to the advocatea of those extfinsive changes occurring in the 
surfaces of the lena during the process of adjustment or 
accommodation, and that eueh changes axe effected by prea- 
sure exerted by the suspensory ligament of the lena, we at 
once concede that this compensatory property in the struc- 
ture of the lens has no fixed value or law, but is subject to 
all the fluctuatiouB incidental to the ever-changing require- 
ments of vision. 

The vitreous body fiUs up and distends the posterior 
three-fourths, or even more, of the globe of the eye. The 
retina, as far as the ora serrata is superimposed upon its 
investing membrane, the hyaloid, the delicate tissue inter- 
vening, or, according to some authorities, amounting to an 
organic connection. This I have not been able to confirm ; 
though it is undeniable that the question is one that does not 
admit of easy determination, owing to the firm adhesion of 
the two membranes, and their extreme translucency. Of the 
gelatinous substance itself, opinion is equally conflicting as 
to its structure, and the character of the organisation which 
supports and nourishes it. The safest conclusion seems to 
be, that it is simply a collection of very delicately organised 
cells, containing a viscid fluid, the refractive power of which, 
accorded to Brewster, is about 1.3,394. 

Except in containing a larger proportion of albumen, it 
differs little in constitution from the aqueous humour. In 
my remarks on the nature of light, see page 21, I have de- 
scribed experiments which sufficiently prove that, besides its 
mechanical use in the construction of the eye, as the mere 
instrument or organ of seeing, the vitreous humour subserves 
what must be presumed to be an equally important purpose 
— that of excluding the heat rays, so as to preserve, under 
all circumstances of exposure, a uniform condition and eflect 
upon the retina. 

How far the vitreous body is affected by those changes of 
form that must take place in the eye in the various processes 
of accommodation and adjustment, is to me a question of con- 
siderable interest. If the communication of the need is a 
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matter connected with the direction or amount of light re- 
ceived fi'om the actual object examined — and there is no 
reason why this should not be the case — ^then, consistency to 
my opinion of the inflttence exerted in accommodation by the 
choroidal system generally, requires me to adhere to the view 
that, between the degrees of the greatest and the least ex- 
tremes of the operation referred to, corresponding extents of 
the special apparatus provided would only require to be 
excited to the necessary amount of action. The absorption of 
light by the choroid coat, and its correlative parts, would thus 
constitute the measui'e, and it would evidently be the motor 
agent of the change in the form of the eye, and which, com- 
mencing in its fullest and most sensitive development the 
iria and ciliary body, would extend backwards until even the 
fundus, and consequently the whole vitreous body, must be- 
come subject to a pressure of increased turgidity in the 
vessels of the choroid coat itself. This certainly would not 
tell upon the unyielding expansions of the sclerotic and the 
tendinous insertions of the intra^orbital muscles, but rather 
upon the less resisting vitreous body, producing an elonga- 
tion of the globe forwards, or that protrusion which charafr- 
terises the staring eye of the _anxious or excited mind. 

In the analogy o'jservablc between the forms and rela- 
tive densities of the transparent humours which entor into 
the formation of the eye, the achromatic combination of lenses 
is too striking to be passed over in silence ; and we are irre- 
sistibly impressed with the conviction that the combination 
is made to be quite achromatic. The two menisci foi-med 
by the aqueous and vitreous humours having the double- 
convex crystalline placed between them of greater density 
than either, and the two former differing from each other in 
density, appear to fulfil the conditions of achromatism in a 
striking manner ; and it is doubtless to this combination 
that is due the freedom from colour in the image depicted 
on the retina. I think it necessary to observe that it is 
the opinion of Sir David Brewster that spherical aber- 
ration is also corrected by the varying density of the crys- 



talliiio Ions, which, having a greater refractive power near its 
c«iitro, refracts the central rays in each pencil to the same 
point as its circumferential rays. 



Functional Accessories in the Economy of Vision. 

TuE nerves of the cornea, and their peculiar reticular 
distrihution, I have already described ; and it is only neces- 
sary to observe fui-ther of them here, that they are generally 
said to proceed from the long ciliary nerves derived from 
the third pair. My own observations, however, leml me 
to the conclusion that they are filaments belonging to the 
iirst division of the fifth pair, a nerve of ordinary sensation, 
uniting with others received from the sympathetic plexus. 

The character of the distribution of the third pair of 
nerves in the orbit, with branches of the fourth and sixth in 
addition, all being motor nerves, has attracted considerable 
attention, and which I cannot pass by without remarking 
upon the confirmation it affords of my view as to the general 
relaxing effort in all the other recti muscles of the eyeball, 
to give intensity of contracted power to the corresponding ones 
on either side, by which a consentaneous action and accord- 
ance in direction are secured in both eyes. It must be 
noticed that five out of the seven muscles within the orbit 
are supplied by the third pair, whilst the fourth and sixth 
pairs are each directed almost exclusively to individual 
rfiuscles; namely, the superior oblique and the external 
rectus. This special arrangement is evidently intended to 
subserve some economical purpose; for, all being motor 
nerves, no other reason but such as I have pointed out can 
well be imagined to account for the fact of the third pair of 
nerves not supplying the whole of the muscles of the eye, in 
strict analogy with other parts of the body, where one motor 
trunk is specially made the medium between the muscles and 
the brain. 

Considerable discussion has also arisen as to the real 
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source of nervous irritability to the fibres of the ciliary muscle 
and iris, and much discordance exists between the various 
authorities who have written upon the subject. There is no 
doubt, the ciliary nerves derived from the third pair can be 
readily traced into the structui'e of the iris ; and as, in hii'ds, 
where the ciliary muscle is largely developed, these nerves 
are found increased in size, analogy is strongly in favour 
of ascribing the peculiar movements of the iris also to their 
presence. Several investigators, however, have sought to 
prove that, whilst contraction might be due to the ciUary 
nerves, dilatation, on the contrary, was due to the influence 
of certain mmute branches issuing from the superior cervical 
ganglion of the sympathetic, passing up into the cerebral 
plexus, and from thence to the lenticular ganglion, situated 
at the back part of the orbit. The experiments and illus- 
trations employed to estabhsh this opinion appear to me 
insufficient, by conflicting with the simplicity of a much more 
natural explanation, based upon the positive presence of true 
motor filaments from the third pafr, sufficient of itself to 
account for all the movements of the iris, if cousidered as a 
sphincter muscle of an exceptional, but not altogether of an 
involuntary character, since several cases are recorded of 
the evident influence of the will over the movements of the 
pupil. At all events, we know that the filaments which are 
derived from the sympathetic are insufficient to produce con- 
traction under circumstances where paralysis of the third 
pair has led to the complctest dilatation of the pupil. In 
face of all these cfrcumstances, the opinion alluded to is, I 
think, scarcely tenable. 

The most important of the accessories of the eye, and 
which has been admirably designed for the purposes of vision, 
is the retiwi. This was formerly regarded as only a simple 
expansion of the optic nerve. Histological anatomy has 
carried our knowledge considerably beyond this limited view 
of one of the most elaborate organisms of the body. Besides 
the special nervous elements of its structure, it exhibits, 
under the microscope, tissues peculiarly its own. Enume- 
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rated as they can be discerned in a succession of .examined 
objects — for it is impossible, in tbis most delicate texture, 
to follow up the observation of more than two of the several 
layers at once — tbe first, in close connection with the choroid 
coat, is the minute cylindiical bodies which constitute the 
membrane described by Dr. Jacob, and named after him. 
They are closely packed together, like the pile of a rich velvet, 
standing at right angles to the true fibrous expansion of the 
optic nerve, and accordingly perpendicularly in relation to 
the centre of the eye. Some observers describe a bulbous 
enlargement at both ends, which, however, I can only corro- 
borate with regard to their lower insertion or origin with 
their parent source. And I can scarcely understand these 
so-called rods or cylinders to be any thing else but the sen- 
sorial organs of vision, and allied in character to the much 
coarser development which mark the terminations of the 
gustatory nerve on tbe surface of the tongue — an analogy 
to which I shall direct more especial attention when I come 
to speak of certain functional disorders of the eye. Surround- 
ing the inner ends of these rods are observed numerous cy- 
lindrical bodies, which, with a much thicker and better- 
defined layer of granular elements that succeed them, I am 
inclined to think are intimately connected with the fully de- 
veloped rods, both in structure and use. Ah far as regards 
the cones, KolUker certainly entertains a similar opinion; 
as he describes them as being rods with a conical inner extre- 
mity, instead of a filamentous one, such as he thinks marks 
the corresponding end of the true rod of Jacob's membrane. 

A vesicular layer is next distinguished, consisting of a 
grey cineritious cerebral substance, interesting chiefly as 
evidently determining the commencement of a distinct struc- 
ture, in which the first filaments of the fibrous layer of the 
optic nerve are definitely observed. The latter expansion ia 
separated from the rods by the granular layer being partly 
imbedded in tbe vesicular one, from the cellular structure of 
which its specific character sufficiently distinguishes it. Its 
inner surface is well marked by the distribution of the vas- 
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cular layer, as it is caUed, which is supplied by the central 
artery of the retina, and. disappears in a capillary form when- 
ever its vessels penetrate the vesieular and granular struc- 
ture. Last of all, interposed between the fibrous layer and. 
the vitreous huniour are the hyaloidal cells, which some ana- 
tomists contend belong to the fibrous layer, whilst others 
allege that they are to be considered as part of the hyaloid 
membrane — a matter of Httle importance beyond attaining 
that exactness of determination which so honorably marks 
modem research in every thing connected with histology, 
and the structure of the eye in particular. 

Having thus briefly enumerated the various described 
layers into which the structure of the retina has been resolved, 
I desire to direct particular attention to the following inge- 
nious summary of the probable inodiis nperandi by which rays 
of light proceeding from an object produce a sensation upou 
the retina, and convey a knowledge of its presence and cha- 
racter to the brain : 

" Instead of regarding the retina as composed of layers, 
however, we are now generally agreed in considering that the 
fibres of the optic neiTe pass radially through the retina. 
Thus, from the fibres a thread passes downwards till it meets 
a cell of the vesicular layer ; this, in turn, is in connection 
with a granule of the granular layer, which terminates in a 
cone and rod — these latter forming the real termination of 
the optic fibres on the pigment layer of the choroid coat. 
It is now held that the rods and cones are the percipients of 
light, which they conamunicate to the cells of the vesicular 
layer, thence to the optic fibres, and thence to the optic gang- 
lion. The point to be borne iu mind, in this description, is 
that the sensitive part of the retina is not the surface on 
which the light immediately falls, but the surface which is in 
contact with the blatk pigment. 

" So that if we suppose an image to be formed on the 
retina, it will not be transmitted to the brain ; but it will 
excite the specific sensations of which the optic centre is alone 
capable, and these, will bo transmitted. But it will be easy 



to pi-ove that no images can be formed on the surface of the 
retina. In the first place, the retina, during life and health, 
is as transparent as glass. The rays of light must therefore 
pass through it and enter the pigmental layer, which, being 
perfectly black, absorbs all the raya. Puiiher, it has been 
proved that the optic fibres are totally itisenaiUe to light. 
There is the ' blind spot' where the optic nerve enters, and 
where nothing but nerve fibres exist. There is also a spot 
in each eye where the sensitiveness to light is at its max- 
imum ; and this is a mass of cells, without a continuous 
surface layer of fibres. The especial part for the reception 
of light rays, out of which the necessary images are formed. 
Professor Draper maintains to be the pigment layer. To 
prove that this is the real optical screen on which the images 
are formed, he reminds us of Franklin's experiments, of 
placing variously-coloured pieces of cloth in the sunlight on 
the snow, and so arranged that the rays should fall on them 
equally. After a certain period, he examined them, and 
found that the black cloth had melted its way deeply into the 
snow, the yellow to a less depth, and the white scarcely at 
all. The conclusion which he drew has since been abun- 
dantly confirmed : namely — that surfacea become warm in 
exact proportion to the depth of theii- tint ; because the darker 
the surface, the greater the amount of rays absorbed, A 
dark surface, absorbing all the rays, becomes the hottest. 
This principle Professor Draper invokes in his examination 
of the eye ; and he insists ' that the argument against the 
retina being the screen on which images are formed, is, 
both optical and anatomical, peri'ectly unanswerable. During 
life, it is a transparent medium, as incapable of receiving an 
image as a sheet of clear glass, or the atmospheric air itself; 
and its sensory surface is its exterior one : this is the one 
nearest the choroid coat. But the black pigment, from its 
perfect opacity, not only completely absorbs the rays of light, 
turning them, ii' such a phrase may be used, into heat, no 
matter how faintly that may be, but also discbarges the well- 
known duty of darkening the interior of the eye- Perfection 
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of vision requires that the images should form on a mathema- 
tical Buperhccs, and not in the midst of a transparent medium. 
iTie black pigment satisfies that condition ; the retina does 
not. 

" If the retina is insensible to the light which passes 
through it, it will be equally insensible to the light which is 
refiectod from the pigment layer. On the other hand, al- 
though the pigment layer is capable of absorbing light, we 
cannot suppose it also sensitive to light. How then is the 
luminous sensation produced? Professor Draper furnishes 
an answer to this : — ' The piimary effect of the rajs of light 
upon the black pigment ia to slightly augment its tempera- 
ture, and this to a degree which is in relation to their inten- 
sity and intrinsic colour — light which is of a yellow tint 
exerting the most energetic action ; and rays which corre- 
spond to the extreme red and extreme violet, the feeblest. The 
varied images of external objects, which are thus painted 
upon the black pigment, raise its temperature on becoming 
extinguished, and that in the order of their brilliancy and 
colour. In this heal disturbance of temperature tlie ad of vision 
commences ; this doctrine being in perfect harmony with the 
anatomical structure of the retina, the posterior sui-face of 
which is its sensory surface, and not the anterior, as it ought to 
be, if the explanation usually given of the nature of vision is 
correct ; and therefore, when we pass the tip of the finger over 
the surface of bodies, smd recognize cold and wai'm spaces 
thereupon, the same process occurs, with infinitely more de- 
licacy, in the eye. The club-shaped particles of Jacob's 
membrane are truly tactile organs, which communicate to 
the sensory surface of the retina the condition of tempera^ 
ture of the black pigment. Professor Draper's experiments 
satisfactorily prove that all photographic efl'ects result from 
an increase of temperature. ' The impinging of a ray of 
light on a point, raises the temperature of that point to the 
same degree as that possessed by the source from which the 
ray comes ; but an immediate descent takes place through 
conduction to the neighbouring particles. This conducted 
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heat, by reason of its indefinitely lower intensity, ceases to 
Lave any chemical effect ; and hence photographic images 
are perfectly sharp on their edges. It may he detaonstrated 
that the same thing takes place in vision ; and in this respect 
it may almost be said that vision is a photographic effect, the 
receiving surface being a mathematical superfices, acting 
under the preceding condition. All objects will therefore be 
definite and sharply defined upon it ; nor can there be any 
thing like lateral spreading. If vision took place in the retina 
as a receiving medium, all objects would he nebulous on the 
edges.* 

" To explain the process by which the cliange of tempera- 
ture in the pigment becomes a luminous sensation will not 
be difficult, if — rememhering that the luminous sensation is 
not one depending on the specific stimulus of light, but on 
the specific nature of the optic centre — we follow this change 
in its passage fi'om the pigment to the rods and cones of 
Jacob's membrane, which it aifects. These are in direct 
connection with the ganglionic nerve-cells, in which we sup- 
pose the nervous impression to be excited ; this impression 
is thence transmitted, by means of the optic fibres, to the 
optic ganglion, and hence it hecomes a sensation. Funke 
has a good illustration of this. ' The wave of Hght,' he says, 
' can no more excite the optic nerve directly, than the pres- 
sure of a finger upon the air, or the walls of the organ-pipe 
can excite musical notes. The finger produces a tone by 
pressing on the keys : each particular key that is pressed 
brings forth a corresponding tone as the air enters the pipe. 

* The plioti^^pliic process, it tita been smA, is a true analogue of the 
physical part of viaiaa. Tbe preparad plate ia called semitivt ; bo too tbe ex- 
panBJOQ of tbe optic nerve within the eje is lite it. Mr. Grove haa shown 
that ligbt falling on a plate prepared for pbotographj, will set up a gaivanio 
correot. Does not this also suggest tteelf as an illnstration of the process of 
viaion? Light impinging on the retina detorminea therein a chemical change, 
which develops in the optb uerte the nervous force. This force sets up in 
the l>rain on action of the same order aa that in tbe retina. Hence, sgtua, 
originates a nervouH force, wlilch, convejeil back to the eje, seta up jet, a 
tbird time, a change (ia the Iris) which causes coDtraction of the pupil. 
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In this illustration, the optic fibres are as the organ-pipes ; 
the rods and conoa of Jacob's membrane, as the keys ; and 
the waves of lipht, as the air. But the most convincing ar- 
gument against the retina as the receiving screen of images, 
and in favour of the pigmental layer, is, in my opinion, to be 
found in the eyes of the invertebrata. In the eye of the 
ceplialopoda, this portion of the pigment has long been a 
puzzle ; and Pi'ofessor Owen saya that it must doubtless be 
' performed by the retinal papillie ; or otlierwise a perception 
of hght must take place in a manner incompatible wth our 
knowledge of the ordinary mode in which the retina is 
affected by luminous rays,' 

" In the crab's eye, the pigment layer covers the retina; 
in the blind Crustacea, no pigment is present ; and in albinoB, 
in whom the pigment is deficient in colouring matter, the 
vision is very imperfect. In the uudihranchs, vision is simply 
the perception of light and darkness. The changes of tem- 
perature produced by the absorption of the rays in their 
pigment cannot he elevated into the perception of an image, 
because the optical conditions for the formation of an image 
are absent. An indefinite sensation, resulting irom a change 
of temperature, is all that they can perceive. Nay, even 
were their eyes so constructed as to form optical images, 
there is little doubt that vision, in our human sense, would 
still fail them, owing to the absence of the necessary combi- 
nation of tactile sensations with sensations of light. We see 
very much by the aid of our fingers. If we remember that, 
according to the hypothesis, light only affects the retina after 
changing the temperature of the pigment, which change is 
communicated to the rods and cones, and thence to the vesi- 
cular layer, there will be nothing irreconcileable in the 
inverse arrangement of the retina in the invertebrata; in 
both, the process is essentially the same ; and mere differ- 
ence of position is not more than the difference of the chain 
of ganglia, which in the vertebrata is dorsal, and in the in- 
vertebrata is ventral."* 

* Quarterly Review. 
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Considerations cmmected with the Midual Accominodatiou 
and Adjustin.eid of Die Eyes. 

The theory of the accommodatioa of tho eye in adapting 
itself to meet all contingencies of situation and size in visible 
objects, BO necessary to perfect vision, has boen, and may 
continue to be, a very unsatisfactory arena of learned dia- 
cuBsion. As usual, however, I shall endeavour to avoid all 
useless and laborious disquisition where our knowledge of 
facts is, at present, too limited to admit of plain and sen- 
sible explanation. One thing is erident enough — that the eye 
does possess this power of accommodation ; and whether it 
be effected by influences acting upon the movements of the 
iris, or by alterations produced in the curved surfaces of the 
cornea aad crystalline lens, or whether, by altering the rela- 
tive position of the lens and retina by muscular action exerted 
upon the former, or by shortening and elongating the axis of 
the eye by pressure affecting the contained humonrs, or, 
lastly, whether it be by the concurrent operation of all these 
assignable causes, every one must feel assured that the old 
doctrine entertained by such men as Haller, Magendie, and 
others equally eminent, that the eye does not possess any 
power of accoromodating itself to different distances, is utterly 
untenable. 

How this is done, and so far as this important function 
of the eye is to be considered in relation to the proper use of 
the ophthalmoscope, I shall endeavour to explain according 
to my own views, being, in a measure, compelled to take tlus 
course; for, as a recent writer justly remarks, " no investi- 
gation has given rise to so much speculation, to more expe- 
riments, or to a greater number of learned calculations, with 
less satisfactory result for the labour bestowed, than this 
enquiry." 

In the first place, it is necessary to observe that the 
position of the eye in the orbit is sustained by an equilibrium 
of common action in the direct muscles of the eye-ball, and 
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which, for all purposeB of attentive obsen-ation — that is, for 
fixing and steadying the eye in direct rision — act as one. 
This function of combined effort is apt to be overlooked, 
though it really constitutes the great difference of condition 
between the eye-ball out of action, asleep, reposing on its 
soft cushion of adipose tissue, and its waking, watchful duty, 
to let no knowledge escape that comes within its province and 
power to communicate to the brain. This does not preclude 
an independent specific action in each separate muscle, which 
indeed is predicated by their several directions and distinct 
points of origin from around the optic foramen, and surround- 
ing the entrance of the optic nerve. The twofold object to 
be obtained is, the freest mobility, with the steadiest and 
surest aim at vrill ; and, in my opinion, this is more easily 
reconciled with an arrangement of motor power, such as I 
have described, than by referring it to an inactive state of these 
muBcles at aU times, except when impulses of will communi- 
cate the motion desired ; illustrating the circumstances thus 
sought to he explained, by the case of a ball suspended in a 
fluid, and susceptible of motion in any and every direction — 
a most unfortunate analogy, inasmuch as it suggests nothing 
of that admirable steadiness of object attention, to secure 
which, is the chief purpose, I believe, of the redi-muscles of 
the eye-ball. It is more to the purpose to refer for illustra- 
tion rather to the nicely sustained equilibrium which keeps 
the body in an erect position by a counterpoising effort of the 
mutually antagonising intra- and supra-pelvic muscles of 
the lower extremity, and which, suddenly suspended — as, for 
example, where a momentary death occurs on the battle- 
field — so sufficiently demonstrates by a prostrate form the 
efi'ect of inactivity. 

Another most important consideration also leads to the 
conclusion of continuous action, being the normal state of 
these muscles. To prevent two impressions being conveyed 
to the brain, by separate images upon the two retinte, looking 
at the same object, a perfectly consentaneous action is neces- 
sary in the muscles of both. An effort of the will, however, 



OF VISION. 71 

Operating in different directions — ^for inBtance, in moving the 
abdmtors and adiludora of the opposite eyes — under ordinary 
circumstances, implies a contradiction ; but the anomaly 
is obviated, and reason satisfied, by suppoeiDg that the re- 
quired result is obtained by a simultaneous relasing of all 
the other muscles, excepting those req^uired to direct the eyes 
on the object desired. 

But this adjustment of the two eyes, bo that the retinae 
should convey true impressions of a single object to the brain, 
does not concern the ophthalmoscopist so much as a further 
provision for altering the focal length between the field of the 
retina and the dioptric medLi of the eye; and to explain 
which, and the organic economy employed to effect it, has 
led to the particular study of the accommodation of the 
sight for distant objects, and, in some degree, to the size also 
of objects looked at. 

Parallel rays falling upon a lens from a distant object, 
and divergent rays from a neai- one, vary considerably in their 
distances of focal length upon optical principles sufficiently 
well knoi'p'n. Some means are, therefore, proved, a. priori, to 
be necessary, to adapt the refractive media of the eye, accord- 
ing to circumstances, so that the focal images of objects, far 
or near, shall fall exactly upon the retina. And it follows, 
also necessarily, that a different conformation of the eye must 
take place in every acljuetment for distinct vision at different 
distances. 

In the normal eye, it is evident that this accommodation 
is, in great part, an involuntary act, capable, however, of an 
impulsive increase of energy, as observed in the difference 
between ordinary attention to all and everything around, and 
the effort of more complete vision when required to examine 
a point, or scrutinize an object imder the microscope. The 
aid even of other pai-ts is sometimes called upon to assist : 
as, for example, when, for a distant object, the hand is used 
as a shade. Nor is it at aU unusual for short-sighted people 
habitually to bring their eye4ids close together, so that by 
flattening the surface of the cornea, and by excluding useless 
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rays of light, tliey may thus obyiiite some of the inconve- 
nieiices of an abnormal condition of bight. 

If we examine the structure of the eye for the purpose of 
discovering the organic agency by which ordinary accommo- 
dation is effected, it is most essential to bear in mind the 
great difference that exists between certain special deriations 
from the normal standard of a healthy eye, and sncb as are 
occasioned by organic lesions and disorganiBation, or are 
caused by mere functional disturbance. The former may be 
perfectly natural in an individual sense, as in the presbyopic 
and congenital myopic — the one being the necessary conse- 
quence of a gradual decline in the powers of life, the other an 
obvious structural defect, with which pathology has nothing 
to do, save in a negative way to infer the condition in some 
true diseases of the eye, the symptoms of which correspond 
with defective appearances in myopia. At the same time, 
where so much doubt and obscurity exist as to the actual 
uses of each of the several adjusting accessories of the eye, it 
cannot be a sound philosophy that would seek to establish a 
theory upon the subject, by evidence derived from abnormal 
phenomena, which depend upon some change of stru(;ture, 
especially when so many illustrations exist in the history of 
medicine of the extraordinary adaptations of neighbouring 
parts to other than their own proper functions, which nature 
has resorted to, to compensate for deficiences, the result of 
accident or diseaao. The too frequent neglect of this great 
distinction in the circumstances of the two conditions of the 
eye has led to unsatisfactory diBcuasions and contradic- 
tory conclusions, and at which I cannot but express some 
surprise, as there are sufficient evidences of the means em- 
ployed, to adjust the eye in perfect vision, to be found in the 
vital mechanism developed in the anatomical structure of 
this marvellous organ. 

Before we pass on to other considerations, it will perhaps 
be expected that I introduce a short summary of the con- 
dusions entertained upon the subject of accommodation by 
eminent continental ophthalmologists. 



Since Kepler first ventured an opinion of the difficult 
question of liow change is effected in the eye, it has constantly 
occupied the attention of physicists and physiologists. At 
different times, an altered position of the lens, elongation of 
the anterio-posterior diameter of the eye, contraction of the 
pupil, change in the form of the lens, have been supposed to 
ftirnish a sufficient explanation, either separately or com- 
bined. The espeiiraents of Cramer and Helmholtz on this 
subject seem to have resulted in the determination of the 
following changes as taking place in the eye during the pro- 
cess of accommodation for near objects. 

" 1. Tlie pupil contracts. 

" 2. The pupillary margin of the iris moves forwards. 

" 3. The periphery of the iris is thrown backwards. 

*' 4. The anterior surface of the lens becomes more 
convex, and its vertex passes more forwards. 

" 5. The posterior surface of the lens becomes also a 
little more convex, but does not perceptibly change its po- 
sition. The middle of the lens therefore becomes thicker." 

Accommodation for near objects is effected by increasing 
the curves of the two surfaces of the crystalline lens — i. e. 
by diminishing their radii, the vertex of the posterior surface 
of the lens remains in sUu, that of the anterior passes for- 
wards, and thus the space between the two becomes greater. 

Henke maintains that accommodation for distant objects 
is effected by contraction of the radial fibres of the ciliary 
muscle. The ligament of the lens, he observes, is relaxed 
when the radial fibres of the cihary muscle are contracted, 
the circular fibres at the same time pressing on its equator. 

" Cramer concludes, from his experiments, that the in- 
creased convexity of the anterior surface of the lens is caused 
by the action of the iris, both circular and radial fibres being 
contracted at the same time, compressing the periphery of 
the lens, and thus pushing forwards the central portions. 
He also considers the use of the cihary muscle only to be to 
prevent the leus passing backwards when compressed by the 
iris, and also to protect the retina. This was opposed by the 
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observation of Griife— that, io mydriasis, the power of accom- 
modation may be either lost or not. In the former case, the 
pupil may again become mobile, and yet the paralysis of 
accommodation continue ; or inversely, the pupil may re- 
main immoveable, and yet the power of accomjnodating the 
eye return. Szontagh, who has the power of voluntarily 
dilating the pupil, accommodated for hia nearest point of 
distinct vision equally well with his pupil, varying from 3.9 
to 7.1 m. m. in diameter. In him the accommodation i» 
evidently independent of the size of the pupil. Buete found 
good accommodation in a case of congenital absence of the 
iris ; and, finally, a case has been recorded in which Grafe 
removed the whole of the iris, yet the accommodation re- 
mained almost normal. 

" The fact that it may continue normal in cases of con- 
genital or artificial coloboma of the iris, in anterior and pos- 
tciior synechiie, although worthy of consideration, was, per se, 
insuflicient to prove the absence of any participation of the 
iris in the process. A. von Grafe hence concludes that not 
only the processes of accommodation, but also the action of 
atropine, are independent of the presence of the iris. 

" In both respects, the tensor choroideie must be the 
single active agent. As to the manner of action, no further 
deduction can be drawn from the position of the ciliary pro- 
cesses, than that exact contiguity to the equator of the lens 
is not necessary. Donders endeavoured to explain the ac- 
commodation by the conjoined action of the iris and ciliary 
muscle. He was the first to assign an important part to the 
ciliary muscle — that of forming a fixed point for the action 
of the radial fibres of the iris : ho also referred a certain 
amount to the action of the iris, Helmholtz believed that 
the zonula Zinnii, when tense, ilattened the lens, and that 
it bec^ne relaxed by contraction of the ciliary muscle, 
Heinrich MuUer distinguished two sets of muscular fibres 
in the ciliary muscle, external or radial, springing irom the 
inner wall of Schlemm's canal, and passing outwards and 
backwards, to be inserted into both sclerotic and choroid. 
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and internal or circular, running parallel with the corneal 
margin, and principally situated in the anterio-internal part 
of the muscle, near the insertion of the iris. Miiller con- 
siders that the circular fibres, when contracted, must exer- 
cise pressure on the ciliary processes, ciliary margin of the 
iris, and thus on the margin of the lens, and that the longi- 
tudinal (radial) fibres caused increased pressure on the vitre- 
ous body. The posterior surface of the lens is thus impeded 
from passing backwards, and the effect of the pressure exer- 
cised on its margin is essentially Hmited to the anterior 
surface. These changes he considered to be favored by the 
iris and zonula Zinnii. Mannhardt holds that the posterior 
insertion of the muscle forms the fixed point, towards which 
it draws the anterior portion. He does not deny, however, 
that the posterior part is also carried a little forwards. 
According to him, the ciliary muscle is probably the single 
causa movens of the mechanism of accommodation, causing a 
difiereuce in the hydrostatic pressure in the anterior and 
posterior parts of the eye. The change in the form of the 
lens is efi'eeted by a tension and altered direction of the 
zonula Zinnii — the very opposite of the view generally adopted 
by other German authorities, who consider the tensor cho- 
roideas, or ciliary muscle, the principal active agent." * 

Dr. Pilz, in connection with this subject, makes the 
following remarks : 

" Every eye has, in accordance with the structure of its 
optic media, a certain refractive power. Consequently, the 
spot on which the image of any object is produced on the 
retina cmi only remain the same when the object is a certain 
distance from the eye. With a change of the latter, the 
image assumes a different position, falling in front of the 
retina when the object is removed further from the eye, or 
behind it when the object is placed nearer to the eye. In 
such cases, instead of a distinct image of the object viewed, 
diffused rays would strike the retina, and vision would be 

* Medico -Cbii'urgioal Review, 1862. 
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extremely imperfect, did the eye not possess the power of 
bringing rays from objects a,t different distances to a focus at 
one particular point, which power chiefly depends on the 
refracting apparatus." 

Doubtless the examination of a body, whether far or 
near, requires a conscious effort to direct and determine the 
line of yision of the eyes in two converging lines, severally 
terminating at the object point examined. 'Iliis essential 
preliminary to perfect vision is provided for by the consenta- 
neous action of the intra-orbital muscles, as I have before 
mentioned ; but it is accompanied also with a more occult 
and a perfectly involuntary excitation in the transparent 
media of the eye itself, the object of which is to adjust the 
dioptric apparatus, so as to secure, under all circumstances, 
the proper focusing of raya of light, coming from sources either 
far or near, upon the retina. From fii'st principles, we might 
naturally suppose some such power to exist ; for if a lens 
concentrate parallel rays into a focus, at a certain distance 
behind it, let the object approach so near that the raya are 
diverging, the focus will then recede further from the lens — a 
phenomenon which increases as the object is brought nearer 
still- As a first step in the investigation of the movement 
necessary to obviate the effect of this law of optics, and adapt 
the eye to aH situations. Others very wisely calculated the 
amount of difference in the focal lengths for distant and near 
objects, as deduced from the refractive powers of the media 
of the human eye ; and he found the change in distance of 
the retina from the lens required for vision at all distances, 
supposing the cornea and lens to maintain the same form, 
would not exceed more than one line, which he considered 
might be efl'ected by an elongation of the eye, or by a change 
in the position of the lens. I have already advanced an opi- 
nion myself as to the probable means employed in altering the 
focal adjustment of the crystalline lens, so as to allow perfect 
images of near or distant objects to come to a proper focna 
upon the retina ; and I may add, that several trustworthy au- 
thorities — such aa Porterlield, Camper, and others — main- 



tabled correspondiug views of the direct functional influence, 
for this important purpose, possessed by the ciliary pro- 
cesses and muscle. 

Strengthened in my conviction by such names as these, 
I think it unnecessary to extend the discusBion further on 
the iiwdns operandi of adjustment — than which, few other sub- 
jects connected with human physiology have excited more 
controTcrsy with so little practical results. It is different 
with regard to the estent of the changes in the internal eye 
necessary for distinct vision at different distances ; for this is 
a matter so capable of satisfactory demonstration by indi- 
vidual experiment, that it is only requisite for me to direct 
attention to certain rules of observation, by which uniformity 
of expression and a standard method are secured, for the 
generid information and advantage of surgeons, patients, and 
manufacturing opticians who supply the necessary glasses. 

It is observed that the eye, when most at rest, is adapted 
for a certain distance, usually called the most distant point 
of distinct vision; and rays of hght proceeding from an 
object at this distance come to a focus exactly upon the 
retina. By exerthig a certain power, we are likewise able 
to see with distinctness objects placed much nearer, which is 
a positive act of accommodation, in which the media of the 
eye have so changed their relative position that the diverging 
rays in this latter case are also brought to focus accurately 
on the retina, instead of in some point of a line (more or less, 
according to the position of the object being examined) behind 
that membrane. In short, there is in every eye a limit, 
nearer than which an object cannot be brought without its 
becoming indistinct ; and this is called the nearest point of 
distinct vision. Another hmit is also given by the range of 
the eye when at rest, and this is called the furthest point of 
distinct vision. Throughout a space between these two, 
the normal eye is enabled to see distinctly, and with uncon- 
scious effort. 

As the age of man increases, however, it is found that the 
refi'actiye powers of the eye diminish, and a series of changes 
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take place, the result of which is, that the power of accom- 
nioda,tmg Tision to near objects is gradually lost. Eveu 
before such changes can be discovered, the ophthahnoscope 
shows that the media become less transparent as years ad- 
vance — a fact especially noticeable in comparisou with the 
beautifully clear fundus oculi of the child, although the power 
of accommodation is much earher diminished than that of 
refraction, the position of the more distant point of distinct 
vision long remaining the same, whilst that of the nearest 
point becomes gradually further and further removed from 
the eye. In fact, the change in the refracting powers of the 
eye are usually observed only in very advanced age, when a 
convex glass becomes necessary for seeing distant objects 
distinctly. 

It is generally considered that, in healthy, youthful sub- 
jects, eyes of natural conformation will readvdth distinctness 
at the distance of fifteen or sixteen inches. Ten inches, 
however, is the distance of easy ordinary vision, as in reading 
or examining objects attentively. Beyond this it is usual 
also to describe a presumed hmit to distant sight, further 
than which effective vision cannot be usefully directed ; though 
it appears to me no arbitrary maximum can properly be al- 
leged. Providing objects are visible at all — or, as Griife 
expresses it in these words, " of infinite distance" — and with 
sufficient light to be reflected, parallel rays irom any distance 
can be brought to a focus on the retina, with particular effect, 
as distinguished from the general picture of external nature, 
the spontaneous presence of which on the retina defines its 
sensorial function, and describes vision in the abstract. The 
nearest point of distinct vision varies in different subjects, 
firom four to seven or eight inches; but on this part of the 
subject of accommodation I need say no more here, as the 
question relates entirely to healthy eyes. 

It is very different with regard to the consideration of 
abnormal deviations from the standai'd of natural vision, 
where, from some defect or malformation in the structural 
apparatus of the eyes, imperfect or indistinct images of ex- 
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ternal objects ai-e produced upon the sensitive field of vision. 
It is generally some unusual or anomalous circumstance, 
connected, more or leas, with a defective accommodation, 
that first awakens suspicion in the patient's mind of the pre- 
sence of some evil threatening his sight ; and to learn the 
extent of which, as determined by a practice test, is a pri- 
mary object with tho surgeon, to measure the progress which 
the disease has already made, and mark the unit from which 
to judge of future changes. For this purpose, several little 
instruments, usually called optometers, have been invented ; 
the credit of the first suggested being due to our own country- 
man, Porterfield. The characteristic self-dependance and 
ingenuity of continental ophthalmologists have led to several 
modifications ; but, as a general conclusion, it may be said that 
all have proved failures, owing chiefly to the conditions of tlie 
examination not being favorable, even in the case of healthy 
eyes, to the exercise of the natural powers of accommodation, 
and must therefore produce fallacious results where abnormal 
sight is concerned. At the utmost, they can only show 
some of the distances for which the eye can accommo- 
date itself; but not the limits of nearest and furthest pomts 
of iminfiuenced distinct vision. The consequence has been 
that reliance is now placed almost altogether upon what are 
termed type-ksts. A conveniently graduated one, on the 
same principle as that suggested by Jager, ia constantly nsed 
at the Royal Westminster Ophthalmic Hospital, and a copy 
of which is readily obtainable thi'ough any medical publisher. 
There are few cases of disease, and these are confined to the 
crystalline lens, in which resort is useful to the ordinary op- 
tometer of opticians employed in selecting spectacles, where 
the use of a convex or other lens is ingeniously conjoined 
with a graduated scale, so as to indicate accurately and con- 
veniently, by corresponding values, the powers of the glasses 
required to suit individual sight. The chief objection against 
the general use of lenses in measuring the extent of accom- 
modation, is that they almost always magnily the object, 
when the nearest point of distinct vision is being ascertauied ; 
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and the consequence is, that a reliable conclusion, under 
such circumstances, cannot be attained, as the measured 
space -ttTll, after all, not represent the true natural one. 

The best way to proceed, in examining a case, is first to 
determine how near and how far off the smallest type in the 
test page can be distinctly read with the unaided eye, and in 
ordinary daylight. The next point of importance is to deter- 
mine! not so much the greatest distance of perfect vision, as 
the actual lineal extent of visual range, and which may he 
found by submitting, at a distance of about eighteen feet, the 
largest type used in the test page. If this is perfectly legible, 
it is evident that the eye receives and can accommodate itself 
to parallel rays — the question of chief importance involved 
in the determination of the most distant point, regarded 
merely as an aid in diagnosing presumed disease in the 
accessories of vision, or the condition of the refracting media 
of the eye. Degrees of power will also be evident, character- 
ising different cases, and accompanying the several stages, 
whether of progress or of relief- 

Although I have, so far, carefully restricted myself to the 
absolute need of eyes in some stage of disease, and be- 
yond which examinations to determine the powers of accom- 
modation would avail very little, it is necessary that con- 
genital deviations from the normal standard of healthy eyes 
should be always carefully attended to, as they generally 
indicate a morbid disposition in the parts, and must have a 
proportionately corresponding effect in modifying the appear- 
ances observed in the ophthalmoscope ; and in illustration of 
which, I have ali'Cady alluded to the characteristic non- 
requirement of a lens when examining myopic eyes ; and the 
necessity, on the other hand, of using one where the crys- 
talline, by operation or accident, has been removed. 

Bonders, to whom is due the credit of classifying eyes 
into a natural system, at once simple and convenient, distin- 
guishes — firstly, nonttal or enanetropic eyes, in which parallel 
rays are focused by a natural effort upon the retina, and 
possess the power of accommodation, without difficulty, for 
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divergent rays coming from objects six or eight inches from 
the eye ; secondly, viyopic eyes, where the principal focus 
(that is, for parallel rays) fall before or in front of the retina : 
thirdly, hypermetropic eyes, the principal focus of which lies 
behind the retina. To this last belongs ordinary presbyopia, 
which, although merely a limitation of the range of accom- 
modation due to the declining powers of life, is still a con- 
dition which requires artificial means to obviate the inconve- 
nience that accompanies it, and therefore may justly be 
considered as within the province of ophthalmic surgery. 

Myopia is referred either to a too high refractive power 
in the transparent media, or to the optic axis of the eye 
being too long, the refractive power remaining normjJ. The 
principal focus, or that produced by parallel raya, falls there- 
fore in front of the retina, upon which circles of disper- 
sion produce an indistinctness, as if a halo surrounded the 
images. Divergent rays coming from near objects, however, 
focus on the retina, and aro distinctly seen, 

HypeniKtropia is a neai'ly opposite condition to that which 
is the case in myopia, or short-sight, aa it arises rather 
from the refractive power of the media being too low, or the 
optic axis too short, the effect being to throw tlie focal point 
behind the retina, so that convergent rays only are united 
upon the retina. Both conditions of myopia and hyperme- 
tropia are attributable to a want of the power of accommo- 
dation altogether; or, what is more probable, to original 
weakness of this muscular act, leading to the use of instru- 
mental aid for relief, which ultimately accustom the eye to 
the new optical conditions they involve, and hence perpetuate 
the evil, until, as fige advances, the natural change in the 
eye which marks presbyopia, or long sight, in some cases 
affords opportunity for spontaneous relief. A strong proof 
that the power of adjustment is easily subverted, is given 
by the fact that myopia may he acquired by employing the 
eye constantly for the perception of near objects ; as in close 
reading, and neglecting distant vision — a difference which 
marks the discipline of a college or a barracks with corre- 
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Bponding results, in the need for spectacles between the two 
different classes of young men concerned. 

But, after all the protracted discussion that has arisen 
upon the modus operandi of accommodation, I may perhaps 
ha allowed to observe, that, at all events, as regards the use 
of spectacles, they do not really correct any defect in the 
functions of the ciliary muscle, or other quasi-mechanical 
accessory of adjustment, hut simply compensate for some 
defect in the refractive media of the eye. Thus the want 
of the crystaUine is supplemented by strong convex glasses ; 
and between this extreme case and the slightest deviation 
from the natural curvature of a healthy lens, desiderates 
spectacles of every corresponding degree of power, to com- 
pensate for the failing powers of vision ; and this without 
admitting any question to arise as to the condition of the 
accommodating powers of the ciliary muscle to meet the cir- 
cumstances of near or distant sight ; for as yet I have not 
heard of any ai'tificial optical means which are in the leaet 
sufBcient to remedy the temporary disturbance of vision, at 
all distances, which arises in the every-day experiment of 
paj'alysing that muscle by the use of atropine or belladonna. 

We are seldom considted for congenital myopia ; neverthe- 
less, in all cases care should be early taken, in young per- 
sons, to correct it, by proper advice and suitable spectacles. 
Some shght decrease may certainly be expected as age ad- 
vances. Bonders is inclined to dispute this, although 
he himself admits that by the increased diminution of the 
pupil such eyes frequently do see better at a distance as they 
grow older. Other remarks of this eminent oculist upon 
that always very serious ciitumstance, progressive myopia, 
are much more important, and deserve to be quoted in hia 
own words, 

" During youth, every myopia is, perhaps, more or less 
progressive ; the progress of the affection is then accompanied 
by symptoms of irritation, which, according to Von Grafe, 
may even assume the character of sclerotico-choroiditis pos- 
terior. This is the critical period for the myopic eye ; if the 



inybpia doea not at the same time increase too much, it may 
remain stationary ; or, at a more advanced age, even deci-ease. 
If, however, it becomes greatly developed, we shall find it 
almost impossible hereafter to arrest its progress. At this 
stage, we must therefore avoid every thing that may cause 
determination of hlood to the eye, and thereby tend to in- 
crease, not only the sclerotico-choroiditis, but also the tension 
within the eye. I caonot lay too much stress upon this. 
Every progressing myopia is threatening to the eye. If it 
remains progressive, the eye will soon become less and less 
usable (troublesome symptoms at the same time showing 
themselves), and not unfrequently vision is irrevocably lost 
at the age of fifty or aisty (if not sooner), through de- 
tachment of the retina, extravasation, or atrophy and dege- 
neration of the yellow spot." * 

The practical commentary upon the above extract that 
naturally suggests itself, is the care and caution necessary to 
prevent young people, threatened with myopia, from engaging 
in pursuits calcolated to develop the affection, or greatly to 
exaggerate the evil if already present. It is about the age 
of puberty that the first symptoms are most apt to appear ; 
and accordingly the close application of the eyes, at that 
period, to studies, or to write a continued or too fine a cha- 
racter, is clearly contraindicated. Any occupation that 
exercises the accommodation of the eye to very short dis- 
tances, as watchmaking, fine engra\'ing, &c. after a time 
imposes a permanent condition undoubtedly myopic, as the 
power, in one eye at least, to unite parallel ray^, nnder ordi- 
nary circumstances, upon the retina is lost. Varying degrees, 
in either eye, of this defect, are also frequently observed pro- 
ducing corresponding degrees of indistinctness with which 
either eye, at the same distance, can distinguish the Unes of 
printed characters on a plane surface from each other ; and 
in selecting spectacles it is important to keep this fact in 
view, as many cases of impaired vision complained of are. 



84 CHOICE OF SPECTACLES 

when investigated, characterized by this irregularity of foilal 

coincidence on the retinis. Patients are too apt, indeed, to 
neglect the eye that is most near-sighted until it becomes 
quite useless in looking at any near object ; that is to say, 
the image formed in that eye is not perceived, unless atten- 
tion is particularly directed to it. A more disagreeable effect 
18 when spontaneous efforts to overcome the irregularity in- 
duce strabismus — a symptom which, on its first appearance, 
should suggest an immediate examination of the condition of 
the eyes in this respect, which, admitting of an effectual re- 
medy by providing proper glasses, becomes, by delay or 
neglect, not only a permanent disfigurement, but a source of 
much discomfort, in the impaired vision that always accom- 
panies it. Such cases frequently come under observation. 
Lately I was called upon to divide the internal recti muscles 
in a young lady, myopic from childhood, where amblyopia to 
the extent of complete loss of sight in one eye, had arisen from 
the strabismus ; and the operation, by restoring the natural 
correspondency between the axes of the two eyes, was followed 
by the further satisfactory result of perfect vision being again 
shared in by both. 

" Now all practitioners are agreed as to the advisability 
of allowing myopic persons spectacles for the purpose of 
seeing distant objects. For we thus change their eyes into 
normal ones, and enable them to unite parallel rays upon 
the retina. We should, however, prescribe the weakest glass 
with which the patient can see clearly and distinctly at a 
distance, so that' he may only make use of a minimum of 
his power of accommodation, and not have to strain it un- 
duly when observing near objects. For we must remember 
that he will but seldom have to look for any length of time 
at a distance, but vrill alternately observe near and distant 
objects. Now, if the glasses are too strong, he is already 
obliged to use more than a minimum of his power of accom- 
modation when observing distant objects, and will conse- 
quently have to make use of a still greater amount (perhaps 
almost the whole) when looking at things but a short 
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distance from him. His myopia will therefore soon in- 
crease, 

" There can also be no harm in allowing short-sighted 
persons glasses for the purpose of seeing things at the dis- 
tance of a few feet (e. g. playing the piano, &c.). But the 
patient may also desire spectacles for reading, writing, &c. 
Bonders thinks that, although it is advisable to give myopic 
persons at first weaker glasses for reading than for distant 
objects, we should at a later period, if their range of accom- 
modation be good, give them (even for reading) spectacles 
which completely neutralise their myopia. 

" It is still, however, a much-debated question whether 
short-sighted persons should be allowed glasses for reading, 
&c. Donders strongly recommends it (except in exceptional 
cases), for the following reasons: — 1. Because strong con- 
vergence of the optic axes is necessarily accompanied with 
tension of accommodation. The latter is an associated 
action, not arising from the mechanism of the convergence, 
but existing within the eye itself, and may consequently easily 
lead to an increase of the myopia. Besides this, the pressure 
of the muscles upon the eyeball appears to be greater when 
the optic axes are convergent than when they are parallel ; 
and this increase of pressure cannot hut tend to give rise to 
the development of posterior staphyloma. 2. On account of 
the habit which short-sighted persons have of bending their 
heads forwards during reading or writing. This must cause 
an increased flow of blood to the eye, and an increased ten- 
sion witbiu the eye itself. Owing to this, the development of 
sclerotico-choroiditis posterior, effusions of blood, and detach- 
ment of the retina, which are so apt to occur in short-sighted 
persons, are undoubtedly greatly promoted. For this reason, 
we should always tell these patients to read with their head 
well thrown back, and to write at a sloping desk. 

" But it may, on the other hand, be urged that it is just 
in looking at near objects that myopic persons have an ad- 
vantage ; for they can see them remarkably distinctly. And 
the great danger is, that after reading for a short time with 
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Spectacles, tlie patient, on getting somewhat fatigued, will, 
instead of laying the book aside, approach it nearer to the eye, 
in order to gain greater retinal images, and thus strain and 
tas his power of accommodation too much. If we, for in- 
stance, give a patient, whose far point lies at eight inches, a 
pair of spectacles which enable him to read at twelve inches, 
he will, if not very careful, after a short time almost insen- 
sibly bring the book nearer to his eyes, and thus have to 
make use of a greats amount of accommodation. If he 
does this frequently, he wiU soon increase his myopia. The 
greater the range of accommodation, the less harm wiU spec- 
tacles do, and vice versd." 

" The presbyopic patient (who is generally above forty 
years of age) complains that his sight, particularly in the 
evening, is beginning to fail him for near objects, small 
print, &c. At a distance, however, he can see perfectly. 
In order to see minute objects more distinctly, he removes 
tliem fai-ther from the eye, or even, perhaps, seeks a bright 
hglit, 80 as to diminish the circles of dispersion upon the 
retina by narrowing the area of the pupil. But as, on ac- 
count of the distance at wliich iaw^e fine objects ai'e held, 
their retinal images are very small, he will soon experience a 
commensurate difficulty in clearly diBtinguiahing them, and 
feel the want of spectacles. 

" In true presbyopia, the far point is at a normal distance 
from the eye, parallel rays are united upon the retina, and 
neither concave nor convex glasses (even after the applica- 
tion of atropine) at all improve distant vision. The eye is 
neither myopic nor hypermetropic. There is, in fact, no 
anomaly of refraction, but only a naiTOwing of the range of 
accommodation; the near point is removed too far from the 
eye, and ience the ditficulty of accurately distinguishing 
small objects. 

" Presbyopia is, however, often accompanied by amblyopia 
(weakness of sight), and the latter is sometimes mistaken for 
it; this may the more easily occur, as the amblyopic patient 
also cannot sec small objects distinctly, and as convex glasses 
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improve his vision by affording him larger retinal images. 

In a purely presbyopic eye (wMcb is free from amblyopia) 
we should, by means of the proper convex glass, be able to 
restore a normal sharpness of vision and a normal range of 
accommodation. With this glass, the patient should be able 
to read Ho. 1 of the type-tests at a distance of about 12 
inches. If he cannot do this, but only perhaps decipher Nos, 
4 or 6, or if he is obliged to hold the object very near his 
eye (nearer than is warranted by its size), he is not only far- 
sighted, but also amblyopic. It may therefore be laid down 
as a practical rule that the nearer we can approximate, by 
means of convex glasses, the vision and range of accommoda- 
tion of a presbyopic eye to that of a normal one, the less is 
the impairment of sight due to amblyopia, and vice versa. 

" Bonders has found that in the normal (emmetropic) eye 
the near point gradually recedes, even from an early age, 
further and fui'ther from the eye ; and that, in consequence 
of this, vision for very minute objects becomes proportionately 
more and more difficult. Tliis recession of the near point 
commences ah-eady about the tenth yeai', and progresses 
regularly with increasing age. At forty, it lies at about eight 
inches from the eye ; at fifty, at eleven or twelve inches ; and so 
on. In the normal eye, no inconvenience or annoyance is 
experienced from this recession till about the age of forty or 
forty-five. This change in the position of the near point is 
met with in all eyes — the emmetropic, the hypermetropic, and 
the myopic (if the latter remains healthy). 

" There can be no question as to the advisability and 
necessity of affording far-sighted persons the use of spectacles. 
They should be furnished with them as soon as they are in 
the sbghtest degree annoyed or inconvenienced by the pres- 
byopia. Some medical men think that presbyopic patients 
should do without spectacles as long as possible, for fear the 
eye should, even at an early period, get so used to them as 
soon to find them indispensable. This is, however, an error ; 
for if such persons are permitted to work without glasses, y/e 
observe that the presbyopia soon increases. 
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" The proper glasses for the presbyopic may be readily 
calculated. A convex glass of sixteen inches focus will bring 
the near point back f^ain to eight inches from the eye. We 
must generally, however, give somewhat weaker glasses ; be- 
cause, on account of the greater convergence of the optic 
axes, the near point will, through these glasses (convex 16), 
be in reality brought nearer than eight inches. Late in life, 
when there is some diminution in vision, Donders thinks that 
th& near point should sometimes be brought even to six or 
seven inches, and that it should be brought the nearer, tlie 
greater the range of accommodation. 

" He further thinks that when no hypermetropia exiBts, 
the weakest glasses with which No. 1 of the type-tests can be 
distinctly and easily read at about twelve inches distance, may 
generally be given. 

" In choosing spectacles for far-sighted persons, we must 
also be particularly guided by the range of their power of 
accommodation. If this is good, we may give them glasses 
which bring their near point to eight inches ; but if it is much 
diminished, weaker glasses should he chosen, so that it may 
lie at ten or twelve inches from the eye. 

*' It must be borne in mind that a very, rapid increase of 
presbyopia is one of the premonitory symptoms of glaucoma. 
If, therefore, a patient tells us that his far-sightedness has 
rapidly increased within a few months, so that he has had re- 
peatedly to change his spectacles during that time for stronger 
and stronger ones, our suspicions should be aroused, and we 
should without fail examine him as_to the presence of other 
premonitory symptoms of glaucoma, — e.g. rainbows around 
the candle, periodical obscurations, &c. Von Gi'afe thinks 
that this rapid increase of presbyopia is most likely due to an 
H of intra-ocular presssure."* 



i. WfllB, ' MedicftI Times aud Guiette,' 1861. 



CUAFCER IV. 



OBJSCTTVE AND SUBJECTIVE EXAMINATION OP THE BYE. OPH- 
THALMOSCOPIC APPEARANCES IN HEALTH. OPllTUALMOSCOPIC 
APPBARANCES IN DISEASE. 



Ih all inTeatigationa connected with diseased conditions 
of the eye, aa in other parts of the body, it is obvious that the 
evidence obtained is marked by two very different principles 
directing opinion : one depending upon the surgeon's sense 
of what he observes himself; the other on wliat the patient 
may choose to tell him. The terms objective and subjec-^ 
live, to describe aymptomB so relatively distinguished, are 
here a convenient and suitable employment of these not un- 
frequently misapplied words. It may therefore he as well to 
state that I class all evidence as aubjective which depends 
upon the patient's statements and the general history of the 
case ; and on the other hand, all as objective which has re- 
sulted from direct examination, and for the value of which 
I depend upon my own judgment and experience. 

The practical importance of some such distinction is evi- 
dent ; for whilst the objecti™ is, or ought to be, positive 
knowledge, subjective evidence is apt to be very uncertain. 
Personal feehng, or local sensibiUty, is sometimes greatly 
exaggerated, or, on tlio other hand, depressed or altogether 
suspended, from circumstances of constitutional or diseased 
conditions in the individual ; and it therefore requires to be 
especially remembered that investigations made with the 
view of ascertaining the sensibility of the eyes to external 
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, hare only a relative value, depeoding upon 
itste of the aeiroos sjrGtem of the patient geiierallj. 

In its aonnal stale, the conjimctiTa is not Teiy seositJ 
to an ariinaij toach with the finger, whilst, on the contr 
to Buddai or extreme changes of warmth or cold it ] 
extremely aeneitive. If either be long continned, it invi 
riablj produces pain. Tears and nervous twitchings of I 
eyes are also readily eicit«d by the extraordinary sensitivi 
nees of the reflex functions of the nerve supply, which 
carries intelligence to the sensorium of the presence oC some 
foreign or hostile body on the surface of this membrane. 
The direct sense of positive feeling is equally strong over 
its palpabral extension, as the two points of a pair of com- 
passes scarcely the eighth of an inch apart are easily dis- 
tinguiBbable ; although, when applied to the tarsal margins, 
the points require to be carried considerably wider apart, 
even to the extent of eight or ten lines. The conjunctiva 
neareet to the inner and outer angle of the eye is very sen- 
sitive, and the points of the compass may be still more closely 
approximated, yet still produce a distinctly recognized im- 
pression. A corresponding sensibility to degrees of heat and 
cold also marks the several parts of this structure. 

Very great importance attaches to the amount of tension 
of the coats, and in the globe of the eye, recognizable by the 
practised touch of an experienced surgeon. Considerable 
deviations from the normal state are observed to take place 
under different circumstances of disease. Inflammation is 
always accompanied with more or less harilnesa and tension, 
produced by an increased secretion of the humours, both 
aqueous and vitreous. On the other hand, these symptoms 

I diminish with the progress of the inflammatory process ; as 
vheu it passes into suppuration, or, more happily, disappears 
with corresponding roabBori>tion of the secretion in excess. 
But, besides increased fulness in the vessels, or of effused 
fluids within the eye, owing to idiopathic disease, or resulting 
from accident, a multitudo of symptomatic, otherwise sym- 
jiathetic, causes ariHc to interfere with normal functions and 
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produce a similar turgid condition, or the rercrBC, in the 
globe — an observation which is intended to include all the 
different forms and degrees of distension due to what is 
deacribed, in general, but very vague tenns, as glaucomatons 
tension. 

It ia moat essential, therefore, whenever the eye in disease 
appears to be of an abnormal fulness, that the d^ee of tension 
and hardness should be immediately ascertained, and a care- 
ful examination made, firstly of the state of the sclerotic coat, 
its colour, together with the degree of perception of light; the 
activity and appearance of the iria should then be observed, 
and, as far as possible, of the cihary vessels, which, in every 
internal disease of the eye, materially affect the circulation, 
by interfering with the collateral supply of blood, and are 
the most probable seat of the disturbance, or otherwise its 
active cause. The advocates for iridectomy, indeed, seem to 
rely chiefly on the direct reduction of this influence for the 
success of the operation ; as they allege that the excision of 
a vascular portion of the iris diminishes the secreting sur- 
face of the distending fluid. 

The mode of examination by pressure of the fingers requires' 
that the patient should close his eyes as if asleep. Both fore- 
fingers should then be apphed upon the upper hds, pressing 
a httle upon them at the same time. Being satisfied in this 
way that augmented tension does exist — to estimate the degree, 
it is necessary to place the forefinger of oue hand upon the inner 
or nasal side of the globe, and the othei forefinger upon the 
outer side ; tlien gently compressing with one finger whilst 
the eye is steadied by the other, two or three times repeated, 
and alternately from side to side, a sufficient estimate of any 
undue hardness or tension is thus easily obtained. A compa- 
rison of the condition of the two eyes, made in the same 
manner, is always a useful proceeding. 

A further objective examination of the conjunctiva, and 
the general appearance of the external coats of the eye, 
wiQ also aid us considerably in forming an ophiion of the- 
extent of the misctiief. In this investigation, I request 
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the patient to open the eye as wide as possible, and to look 
at me fall in the face. The upper hd is then raised by 
placing the hand on the forehead and drawing it upwards 
with the thumb, whilst the lower can be retracted down- 
wards and pressed by the other hand upon the malar 
bone- This is also the simplest and best way of exposing 
the palpebral surface of the conjunctiva for the extraction of 
a foreign body. Children are generally very troublesome; 
and when photophobia is present, it is difficult to induce 
them even to open the eye. In such cases, there is no course, 
other than that of physical force, but to wait and try the effect 
of half-grain doses of anthnony to subdue the intolerance of 
light. And in examinations of this kind, where indammation 
is present, it is as well to know that, besides the usual dis- 
tinction between the parallel lines that mark increased 
vascularity of the sclerotic from the irregular tortuous ar- 
rangement observed in a similarly aflected conjunctiva, the 
colour of the former communicates a tinge of purplish crim- 
son to the otherwise brick-red hue of the latter. 

When photophobia exists, the objective examinatioD of 
tiie eye is sometimes very difficult. In such a case, the pa- 
tient must be placed with his back to the light, or a fitting 
shade be employed. In this way rays of light may be thrown 
into the eye from above, and opportunity thus afforded to de- 
termine the character of the disease. In patients afflicted with 
cataract, where a suspicion exists that it is associated with 
disease of the retina, a strong light should be thrown into 
the eye with a lens or plane mirror ; and if no effect of its 
presence is produced, we may justly conclude the retina is 
insensible, and that an operation would be of no avail. 

It is useful also to note the amount of subjective light which 
results to the patient from pressure of the finger upon the 
eyeball. In general, the circle of light, when produced, is of 
a perfect form ; and it has been observed that spasmodic 
contractions of the muscles of the eye give a similar pheno- 
menon. Also the blood which cu-culates in the retina and 
choroid may, when rapidly increased in quantity, be made 
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more apparent by mere pressure of the finger ; and it often 
occuTB spontaneously after some violent mental and bodily 
excitement, or on partaking of an immoderate quantity of 
spirit or narcotic, or by coughing, sneezing, vomiting, &c. ; 
indeed, by every cause that produces a rapid flow of blood to 
the head. Such phenomena of light and coloui- are brighter 
and more intense when the eyes are closed, and in a darkened 
room ; because, in this instance, light and colonr produced 
by pressure are increased by obscuring, or shutting out, the 
other parts of the field of vision. For the same reason, fever 
patients frequently see ocular spectra in the dim light, or 
when the eyes are closed. This phenomenon may be made 
of some diagnostic value, in cases of closed pupil, or certain 
kinds of cataract, to determine whether the retina is still active. 
If equal pressure be made upon the globe, and no light or 
circles of fii'O appear to the mental vision of the patient, 
then the sensibility of the retina is certainly lost, and no 
operation could be expected to restore sight. With the same 
object in view, it has been proposed to employ electricity; 
but as the effect produced by this, will at the same time affect 
the brain, and excite a sensation of light there when the 
retina is already completely paralysed, this experiment must 
often mislead. Nevertheless, it may be often used as a 
remedial agent; and it is worthy of remark, as I have assured 
myself by direct experiment, that the form and colour pro- 
duced differ, as we apply either the positive, or negative pole 
of the battery, to the closed eyebd. 

If it be necessary to examine the condition of the lachry- 
mal gland, an apparently more formidable manipulation of 
the eye is demanded. The upper lid is drawn as gently as 
possible from the globe ; the extremity of the little finger 
is then inserted, with the nail laid next or upon the sur- 
face of the eye, and pressed obliquely upwards and out- 
wards, when the substance of the gland will be immedi- 
ately felt. In the healthy state, it appears to the touch 
like a smooth hard mass, about the size of a small bean. If 
it vai'ies much in size, in figure, or in hardness, taken in 
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connoction with the history of the case, any such condition 
may be regarded eb indicative of disease. 

The iris, so prominently and actively engaged in vision, is 
always to be carefully examined objectively, whenever disease 
has invaded the globe. Its sensibility, mobility, size and shape, 
are all to be particularly noted, as affording not only evidence 
of ita own normal or abnormal condition, but many indica- 
tions of gi'eat value in determining that of other parts of the 
eye with which it is connected by a very characteristic ner- 
vous sympathy. Its natural movements, in fact, depend 
upon the health and integrity of the retina, ajid the trans- 
lucency of the optic media. 

Under ordinary circumstances, the healthy iris is pca> 
fectly circular, the pupillary diameter varying a great deal, 
even in health; in youth, it is observed to be larger than 
in adult age. Dui'ing contraction, it always comes a little 
forward; but where there is exudation within the vitre- 
ous chamber, or any increase in the vitreous body, or in 
the capsule of the lens, it is pressed outwards very con- 
siderably. On the contrary, any corresponding diminution, 
as where the crystalline lens has been removed, the usually 
plane surface of the iris becomes concave. 

The movements of the iris are all involuntary, and due to 
a reflex action, rather than to direct nervous sensibility. 
From tliis cause, contraction can be induced by irritation of 
sensitive nerves more or less distant, as is instanced in the 
application of cold to the pituitary membrane of the nose, or 
to the surface of the conjunctiva. And it would seem that 
this reflex action is regulated by the degi-ee of excitement to 
which the retina is exposed; for the greater the power of the 
light, the more decided is the contraction of the pupil. The 
reverse condition corroborates this conclusion ; for, in para- 
lysis of the retina, though the action of the thii-d pair of 
nerves is quite unimpaired, the pupil continues immove- 
ably dilated under the most powerful irritation of light. In 
sleep, however, it must be observed, it is considerably dimi- 
nished in size, even when amaurotic disease is present. 
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This reflex action is well illustrated by the sympathetic 
correspondence of the pupil of the protected eye with the 
movements experiinentally excited in the other. It is also seen 
in cases of monocular amblyopia, where the pupil of tlie dis- 
eased eye may be made to contract and dilate with that of 
the healthy eye. By carefully watching this consentaneous 
and synchronous cft'ect, we may often obtain some useful 
objective evidence. It is necessary, however, to take proper 
precautions ; such as causing the patient to look at an object 
placed before him at the ordinary distance of distinct vision, 
so that nothing may impede the action of the light upon the 
retina, and thus unfairly interfere with the reflex movement of 
the irie. First one eye should be opened and examined, then 
the other, afterwards both together — each time noting the con- 
dition of the pupils. If found to move uniformly, it is a proof 
at least that there is no paralysis of the motor nerves of the 
iris ; though, as before mentioned, there may be present com- 
plete insensibility of the retina in one eye. Again — if, when 
opening alternately one eye and then the other, we find that, 
whilst one is shut, the exposed pupil is immoveable or fixed, it 
is evident that the retina of this eye is paralysed or insen- 
sible. 

Somewhat the same means may be taken to ascertain the 
condition of the ciliaTy nerves, and whether their paralysis is 
co-existent with that of the retina. The change of accommo- 
dation of vision for near or for distant sight is indicated by a 
corresponding movement in the iris : the pupU contra^its when 
a near object is examined, and dilates when looking at another 
far off. Holding up a finger, therefore, before one eye whilst 
the other is closed, and bringing it gradually nearer, the 
changes produced in the size of the pupil examined, give a 
tolerably accurate account of the powers of its presiding 
motor nerves. If neither dilatation nor contraction take place, 
the inference of paralysis may still, however, be wrong, and the 
examination should therefore extend to the form and con- 
dition of the pupil, to ascertain whether it retains its circular 
appearance, or is somewhat iiTegular in outline. In the 



96 OBJECTIVE EXAMINATION 

latter case, its immoTcability may arise from adhesions 
around its margin, amounting to mechanical obstruction; 
for when the iris is attacked by inflammation, the exuded 
blood plasma rapidly changes colour, and cobweb-like fibrillfe 
are thrown out, securing, as it were, the muscular fibres to- 
gether, and filling up the interstices ordinarily observed. As 
atrophy of the iris also sometimes supervenes, in consequence 
of the absorption of tlie proper tissue and the substitution 
of an adventitious material, of course immobility may be 
accounted for in this manner. In making examinations in 
cases of synechia, it is always necessary to use atropine or 
belladonna : should any dilatation take place, it shows there 
is only partial obstruction from the adhesions. 

The iris, however, may be perfectly regular in form, yet 
spasmodically contracted, the result of cerebral irritation ; as 
when it follows the early stages of poisoning by opium, or 
in severe cases of taies dorsalis. It has also been observed 
attendant upon the presence of tumors in the cervical region, 
pressing upon the cervical branch of the sj-mpathetic. On tho 
other hand, an equally fixed and dilated pupil is a common 
indication of some organic disease in the brain. It is pre- 
sent also wlien extreme intra-ocular pressure seems to para- 
lyse the retina; and under some circumstances of spinal 
disease, due, it is supposed, to irritation of the great sympar- 
thetic, extending to the cervical ganglion, filaments from 
which preside over the dilatation of the pupil. A sluggish 
or inactive state of the pupil is always to be considered as 
measuring corresponding degrees of irritation in these so 
derived nerves, and should always excite suspicion of some 
generally disturbing influence in the system. 

The objective examination of the iris is not complete 
without noting its colour, the appearance of its vessels, their 
normal or abnormal condition, and whether any difi'erence is 
observed in the two eyes. In inflammation, the colour of the 
iris immediately changes : a blue iris becomes green ; a grey 
one, sometimes a light green ; a dark brown assumes a 
reddish-brown tint ; and a light bro^ivn, a yellowish-brown. 
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These shades are also modified accordiog to the seat of the 
inflammatory action ; for, if deeply situated, the pupillary 

margin presents a darker hue; if more superficial, the 
efi'usion upon which the change of colonr depends is of a 
paler character, and spreads itself uniformly as a thin coat 
of colour all over the iris. 

In health, the comparatively thick walls and the pigment 
beneath effectually conceal the blood-vessels of the iris ; but 
when examined with a magnifying glass, they are plainly dis- 
cornible, appearing like fine white threads. Should hypertfviia 
occur, the fibrous wall dilates, and the blood-vessels may then 
be readily seen at the pupillary margin, as a zone of delicate 
fringe, no doubt connected in some way with that peculiar 
retiform arrangement of the muscular fibres of the iris that 
form its pupillary margin. Not unfrequently we see a single 
vessel branching out over the anterior surface of the iris, 
and expanding into a close network of capillaries around its 
cihary margin. In some congenital and abnormal states of 
the eye, a peculiar oscillating or uudulatory movement of the 
iris may be observed, which is generally due to some disor- 
ganization in the vitreous humour, as in sijmhysis. It also 
accompanies dislocation of the lens, and consequent loss of 
its suspensory hgament. 

As a practical point, and one of some interest, I would 
call attention to the changes which take place in the iris 
during the inhalation of chloroform. In the first stage, 
whilst the pulse rises, and the muscular system is excited to 
rigidity, the pupil contracts ; as insensibihty gradually becomes 
more profound, although the pulse then sinks and the muscles 
relax, the pupil still continues contracted, as in deep sleep, 
gradually dilating again as consciousness is restored. 

In examinations of the iris, the convex lens may be em- 
ployed, and the light should come from a window, so as to 
fall over the patient's nose. The surgeon, standing on the 
same side as that of the eye affected, then raises the upper 
lid with the thumb, and holds the lens between the index 
and second finger of his left hand, whilst the right is em- 
ployed in depressing the lower lid. 
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The specific action of belladonna upon the iris, and the 
use made of it to dilato the pupil previonsly to an examina- 
tion of the internal eye with the ophthalmoscope, require 
a few remarks from me ; for, although the advantages to be 
derived are incontestable, the evils sometimes ensuing from 
its incautious employment should not be allowed to pass un- 
noticed. I have fi^equently seen a drop of a very weak solu- 
tion of atropine produce, in the healthy eye, a very large 
amount of congestion in the capillary vessels, more than suf- 
ficient to deceive the practised eye of the surgeon, and which 
might well be mistaken for a diseased condition. For some 
time, therefore, my practice has been tending towards its 
discontinuance as a general application ; and I have found 
that, in a vast number of cases, simply allowing patients to 
remain for a short time in a room somewhat duller than the 
light of the day, has been sufficient to cause all necessary 
dilatation of the pupil. Besides, it is well that practitioners 
should be aware that, to act, the atropine must he absorbed ; 
and it then exerts a paralysing effect upon the nerves dis- 
tributed to the iris, as well as on the ciliary muscle ; and 
the consequence is, the power of accommodation remains 
seriously affected for several days, and patients are very apt 
to complain of the annoyance. If, also, the sight from this 
time should become worse, the great probability is, that the 
surgeon will be blamed, as having caused some aggravation 
of the disease. 

To account for the dilatation of the pupil by the action 
of the salts of belladonna, very many experimental investiga- 
tions have been made to discover the particular nervous track 
of the specific efi'ect produced. Accordingly, Dr. E. Waller, 
with Professor Budge, have made experiments which seem to 
prove that the nerve fibres of the cervical sympathetic which 
go to the iris originate from the spinal cord, between the 
sixth cervical and the fourth dorsal vertebrie. And Dr. 
Brown Sequard has also ascertained that the origin of the 
fibres of the sympathetic going to the iris are still more ex- 
tended. He has shown that section of the spinal cord, as 



high as the level of the fifth cervical, or as low as the ninth 
or tenth dorsal vertebra, allows the uncontrolled third cere- 
bral nerve to contract the iris. In 'agreement with Biffi, 
Cramer, and Buiter, Budge found that, after section of the 
sympathetic in the neck, and even after extirpation of the 
superior cervical gangUon, belladonna still exerts its dilating 
influence on the pupil, though in a leas degree. Dr. Harley 
noticed that, after section of the sympatlietic in the neck, 
by continuing the application of the atropia, the pupil becomes 
at last fully dilated, 

" If belladonna acted merely by paralysinp the sphincter, 
we could not have such a result aa this; seeing that the 
dilator, already so completely paralysed by section of its 
nerve, would not be in a condition to act spontaneously on 
the cessation of the antagonism of the sphincter. The result, 
however, is consistent with the opinion that belladoima ex- 
cites the dilator pupillEe, if we admit that the drug comes by 
absorption to act on that muscle. The result is also not 
inconsistent with the supposition that belladonna acts both 
by paralysing the sphincter and exciting the dilator. Budge 
has cut both the oculo-motor nerve and the sympathetic; 
nay, more — he has cut all the ciliary nerves, together with 
the optic ; and still found the pupil to dilate distinctly under 
the influence of atropia. This result is entirely consistent 
with the opinion that belladonna acts both by pai-alysing the 
sphincter and exciting the dilator pupillte." * 

To reconcile conclusions so opposite appears impos- 
sible. The natural inference is, that, in whatever way bella- 
donna acts in dilating the pupil, it is not through a medium 
80 indifi'erently affected by the most serious lesions as are, 
evidently, the motor communicants of the iris with the brain 
and spinal column. It seems to me far more analogical to 
surmise that it is the ner^'e of sensation itself which becomes 
partially paralysed by the absorption of the active principle 
of the helladonna, and, in consequence, is less sensible to 
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the stimulus of light ; an effect of surrounding darkneBS 
is produced, and the then comparatively uninfluenced ciliary 
nerrcs of the iris dilate the pupil in accordance with their 
natxiral function. In the face of Budge's crucial experiment, 
where every motor and sensitive nerve connected with the 
economy of vision was divided, we must rather conclude that 
such is the case, or that the contraction of the muscular 
fibres of the iris is a power per se, to the proper exercise of 
which, belladonna is specifically antagonistic. 

Experiments in another direction have also proceeded on 
observations made of the presumed conflicting action of opium 
and belladonna; but little more has been proved, in my 
opinion, than what was previously well known to the pro- 
fession. Tbe fact that opium and morphia produce contrac- 
tion of the pupil has always been remarked as the ordinary 
symptom of their therapeutic operation upon the brain, pro- 
ducing spasmodic constriction of a muscular sphincter, and as 
if in immediate subjection to an over-sensitive retina, impar 
tient of light; the reverse, in fact, of the condition of the 
optic nerve when affected by belladonna. To some extent, 
the specific effect of this latter, mydriatic, might counteract 
the local symptom produced by opium, without, however, 
having the slightest influence upon the primary remote cause 
of irritation on the brain, and would be a very empirical 
proceeding. Strong coffee would have a much more legiti- 
mate effect. But truly the investigation promises no practical 
benefit in ophthalmic disease ; and it is a qiiestion with me, 
whether the decided improvement in some forms of ophthai- 
mia, due to the specific action of opium, reducing local spasm 
by diminishing the sensibility of the vessels afi'ected, be not 
really analogous to that which influences the motions of the 
iris after the appUcation of belladonna ? 

Ophthahnoscopic Appearances of Eeallhi/ Struclures. 

In examinations with the ophthalmoscope, the direction 
of the rays of light passing from the concave surface of the 



mirror into the eye of the patient, though most important 
for the purposes of illumination, do not concern na so much 
as the reflected rays coming back from the fundus oculi, and 
which describe the images of their object source on the retina 
of the observer. The theory is, that the fundus sends back 
from each illuminated point a divergent cono of rays, 
which pass out at the same angles of refraction, and in the 
same plane of reflection to that in which they entered the 
eye, presenting an exact picture of its condition and appear- 
ance when examined with the ophthalmoscope. 

The fundus of a healthy eye is generally described as of a 
warm orange or pinkish red colour, owing to the rays of light 
being chiefly reflected from vascular tissues, more particularly 
from the capillary vessels of the choroid. The colour, how- 
ever, varies sometimes from perfectly natural causes, such as 
the quantity of choroidal pigment, or the greater transparency 
of the retina. If, also, the latter ia well illuminated, or when 
the focus falls exactly upon it, it may be perceived as extend- 
ing of a light grey or blueish grey over the bright choroid 
beneath. If, therefore, with normal vision the retina appears 
somewhat opaque or cloudy, it must not be considered due to 
a pathological change in structure, but to some constitutional 
peculiarity, producing a physiological phenomenon. 

The bright red of the choroid coat is also modified by the 
amount of pigment ; where it is less than usual, the lighter is 
the colour, and the brighter and warmer is the red ; where it 
is more, it imparts a yellowish red or brownish tint to the 
whole of the internal eye. It is to be observed also, that 
the pigmental colour of the iris is some guide ; for wo find 
that with a brown iris the fundus is of a darker red and more 
florid than when it is blue. In young persons also, and in the 
delicately pale, the fundus will be found of a brighter and 
more vivid red than in older and more robust persona. " If 
we trace the course of the light sent from the ophthalmo- 
scope after it has passed through the refracting media, it must 
be observed that it first meets with the retina, which, being 
smooth and transparent, reflects but little light, either 
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regularly or irregularly, wlien the light falls nearly horizon- 
tally on its surface, as it must of neceasity do. It next reachea 
the layer of hexagooal pigment-cells, coyering the choroid 
internally, when a considerable proportion is absorbed, some 
is transmitted, and. a good deal seems to be reflected. The 
transmitted light arrives at the choroidal vessels in the next 
place, and some is reflected, some transmitted, and some 
absorbed. The pigment in the interstices betv»een them 
win, if strongly developed, absorb moat of the light which 
falla upon it; but some may be transmitted through both it 
and the vessels and the sclerotic, which has a great reflecting 
power. The light returning from these more deeply-seated 
parts suffers loss from absorption in passing again through 
the more superficial ones; and it is also dispersed by them in 
such a way that it rather tends to affect the colour of the 
latter and the apparent brilliancy of the image which we see, 
than to give us a definite perception of the form and colour 
of the objects from which it is reflected. The less strongly 
developed the superficial pigment is, the less absorption and 
dispersion will take place."* 

Considerable discassion has taken place as to the differ- 
ent influences exerted upon light by the several membranes 
which enter into the structure of the fundus oculi. Ilather,how- 
ever, than engage in any ench unsatisfactory inquiry, I have 
preferred to give the above quotation from the writings of one 
who has studied the subject. To return to the appearance of the 
fundus in the ophthalmoscope — in the centre of the observer's 
field of vision, looking somewhat downwards and inwards, is 
seen the optic nerve entrance, its colour being slightly or 
greyish white, and nearly circular in shape. Sometimes, 
however, it approaches an oval form, and may have even an 
irregular outline. The arteria centralis retina, with its 
accompanying vein, pierces the optic nerve and enters the 
globe through the porus opticus. It immediately divides into 
four or five branches, which at first run between the hyaloid 
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membrane and the nerrous layer of the retina, then entering 
the latter membrane, forms a close capillary network in its 
substance; at the ora serrata, terminating in a single vessel 
wtiich bounds the margin of the retina. The veins wMch 
begin at the ora serrata by an incomplete circle, run with 
their trunks parallel to the arteries, and collect in the yena 
centralis which leaves the eye by the side of the artery. Of 
the two principal arterial branches, with their corresponding 
veins, one pair runs upwards and outwards, the other down- 
wards and outwards, surrounding ia their course the macula 
lutea, yellow spot of Soemmering, which is free from all but 
capillary vessels. We sometimes find a considerable deviation 
in their distribution; but at all times the arteries may be 
easily distinguished by their brighter colour and more defined 
outline, which is attributable to the greater reflecting power 
of the arterial coats. The observer will also frequently see, 
indeed may always, by a slight adjustment of the lens, the 
pigmental interspaces between the choroidal vessels, appearing 
like stripes of a dusky brown colour. They are most easily 
seen at the circumference of the fundus oculi, and in the eyes 
of persons of fair complexion,* 

The facility afforded by the ophthalmoscope to examine 
the appearances of the fundus oculi is well iUustrated in the 
instance of the visible pulse in the blood-vessels of the optic 
disc. The interest of the phenomena is also greatly increased 
by being sometimes observed in both the arteries and the 
veins ; but, as far as I am able to judge, only exceptionally 
and under conditions of an abnormal character. Coccius 
remarks that he could only observe it where some interfer- 
ence took place in the intra^orbital circulation, such as may 
be produced by pressing the eyeball with the finger ; and his 
explanation is evidently based upon the ch-cumstance. " The 
retina is placed within a closed elastic capsule. When moved 
by the heart's systole, and consequently at the general dias- 
tole of all the arteries entering the globe, a pressure is 
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exerted npontlie ocular -capsule. The sum of this pressure 
must show itself chiefly in those places which soonest yield 
to the pressure; and inasmuch as these (the sooner yielding 
parts) are the vessels which convey away the blood — ^the 
veins — an increasing pressure must be exerted upon them 
during the common diastole of all the arteries whicli enter 
the globe; and consequently they must be narrowed, and 
made to empty the blood more quickly," On this subject, 
however, aa usual, the curious spirit of controversy, and con- 
tUcting views, that characterize all Gennan observations, 
quite obscure the fatts. Immediately on tho expression of 
this opinion by Coccius, it was opposed by a new obserrer, 
Dr. Ed. Jagor, whose investigations were duly i-ewarded by 
the discovery of an arterial pulae, which had not been noticed 
previously. He considered that the idea of the blood being' 
extruded irom the veins with a laborious effort, by the addi- 
tional external pressure beyond that of the ordinary arterial 
diastole, gives rise to this extraordinary pulse, — is opposed to 
the fact that the veins empty their blood in a retrograde 
course from the centre towards the circumference of the optic 
disc, and refill, of course, in the opposite direction. And, 
besides, Jager insists upon a rising and falling movement 
being clearly seen, distinct trom the pulse, in that part of the 
vein which lies perpendicular to the optic disc — a phenome- 
non, which, at all events, I think may be fairly attributed to 
the increased tension and the consequent cumulative efforts 
of all the vessels of the eyoball to assist in overcoming the 
diiSculty, and relieving an oppressed and laboured circulation. 
We find, again, that Von Grafe questions the correctness of 
Jager's observations, especially with regard to the visible 
blood movement, which the latter would restrict to those 
veins imbedded in the nerve substance, or which are spread 
over the inner surface of the optic disc. Von Grafe con- 
siders the pulae is confined to veins which are completely 
enclosed in the nerve tissue; and Bonders, an excellent 
authority, has corroborated this, by showing, in actual 
sections, that even the lai-ger vessels projected on the surface 
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of Uie optic disc aro coyered by a delicate layer of nerve 
fibres. 

Amidst all the discussion, however, that has arisen with 
regard to this matter, a useful practical condition may be 
drawn from the circumstance, that, in this pulsation of the 
veins sind arteries of the eyeball, we have a very delicate 
metre of inter-ocular pressure, when produced by some in- 
ternal abnormal cause, and the presence of which, without 
such evidence, might be unsuspected and readily overlooked. 
A natural effort of this kind, endeavouring to overcome simple 
congestion in many of the tissues, is no doubt sufficient to 
produce this visible movement; and accordingly it admits, 
by degrees of perceptibility, of being made some criterion to 
judge of the success or otherwise of any externally applied 
means of relief. I must confess to be far from satisfied with 
the explanations offered by the several German writers upon 
the subject to account for the phenomenon. The presence 
of pulsation in the veins I consider to he due entirely to the 
communicated movements from the closely associated arteries ; 
and the observation of Coccius, correcting Von Trigt on this 
point, confirms my view ; as he clearly proves that the ar- 
terial systole is synchronous with the venous diastole, exhi- 
biting no difference from the ordinary appearance of the 
general circulation ; which must be inferred, however, if an 
independent pulsatory movement he ascribed to the veins of 
the optic disc. The circumstance of the venous pulsation 
being discovered by Vou Trigt some time previously to the 
arterial, and its very questionable existence at all, except 
when produced abnormally, or as a symptom of actual disease, 
suggests its probable dependance upon the very natural cause 
I have pointed out, and which is sufficient, without resort to 
any theory, to account for this interesting phenomenon in 
the pathology of eye-disease. 

Before an estimate can be formed of the pathological 
changes revealed by the ophthalmoscope, it must be evident 
that the normal picture presented by the back-ground of the 
eye demands careful study ; and the part borne by the differ- 
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ent membranes in the production of this pictui-e ought to be 
made the subject of particular consideration. Great difficulty 
will at first be experienced, especially in the appreciation of 
a depression or a prominence, which depends in part on the 
alterations produced in the light and shade of inverted images, 
when a convex lens is used with the perforated mirror. In. 
the examination of objects lying behind the crystalline lens^ 
it must also be borne in mind that we are looking throu^ 
that body, and consequently what is seen is magnified very 
conaiderably. Then, again, by using a magnifying-glass to 
examine the changes in the retina, or increase the iUumina^ 
tion in the interior of the eye, allowance must be made for 
differences of intensity,, as weU as the size of the picture pre- 
sented. 

Before we pass on to other investigations and considera^ 
tions, we must in all cases bear in mind : — 

1st, That the crystalline lens reverses the parts on the- 
concavity round the entrance of the optic nerve (placing the 
yellow spot on the nasal side, &c.). 2nd. That only a limited 
space round the optic nerve (its radius not extending so far 
as the yellow spot) is open to accurate examination ; and that 
the choroid forms one uninterrupted red field. 3rd, That the 
yellow spot is nearest that part of the optic nerve entrance 
freest from vessels, and which adm^s of the greatest number 
of optic nerve fibres being seen. 



Qenerai Priticiplca upon which to (HsHngtiish tlie Seai of 
Morbid Chariges in the internal Eye. 

A. PEW preliminary observations upon the morbid changes 
that take place in the inter-ocular media and tissues will 
be very useful, for the purpose of preparing the student for 
those deviations from the normal condition he is most likely 
to meet with in examinations with the ophthalmoscope, and 
which must be duly considered and allowed for. Turbidity 
of the humours, for instance, in various diseased states of 
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the eye, besides obscuring a view of the fundus, may consider- 
ably impair the transparency of the retina. On the other 
hand, some changes of an inflammatory nature much increase 
its reflecting power, thereby producing only a slight misty 
indistinctness in the appearances. 

The optic nerve entrance piercing the choroid or Tascular 
coat of the eye may be very considerably affected by disease, 
with very little apparent change appearing on its disc. One 
condition of the papilla optica produces a singular effect, 
owing, no doubt, to some parts reflecting more light than 
othera, and which Liebreich points out as being due to a dis- 
tribution of lights and shadows, as in the representation of a 
well-executed sphere on a plane surface ; so that, although the 
papilla does not normally present a globular form, in the 
ophthalmoscope it sometimes appears to do so. In glau- 
coma, where the optic nerve entrance is cupped or excavated, 
when examined with a convex lens this appearance becomes- 
very striking; for another optical illusion, depending upon 
the complete inversion of the image, so alters its natural cha- 
racter, that it appears as a raised, instead of a depressed, 
surface. 

" The most important optical deception," writes Dr. Mac- 
kenzie,* " which arises from viewing the fundus in the indi- 
rect method, as well as the most puzzling to a beginner, 
affects the papilla. The student has probably heard that 
the papilla, in the glaucomatous eye, is cupped or excavated , 
bat to his view it appears quite the reverse. It appears 
rounded and prominent. 

" To comprehend clearly that this is an illusion, all that 

* 0. H. Reports, April 1860. I gladly make tbia quofaiioo from the 
published writings of the Neitor of Eje-Surgerj; because I well remember 
the effect a letter of Ilia produced on the Fellowa of tbe Medical Society of 
London, before whom I brought my Erat paper on the Value of the Ophthal- 
moscope. Mr. Hnynes Walton, bating exhausted his own arguments against 
the naa of the instrnmeut, took from hia pocket a letter from Dr. Mackenzie, 
which appeared to support bis view of the question. I am therefore par- 
ticularly gratiGed to find Dr, Mackenzie bearing testimony to tbe great value 
of thie iuBtmmeQt. 
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ene requiree to do, is to impress, with the head of a pin, 

a BmaJl dimple on a bit of paper, and put this under a com- 
pound microscope, with the concave side of the impression 
uppermost. The same appeai-ance will then be seen, which 
is presented by the papilla of the glaucomatous eye — namely, 
that of a rounded and protuberant surface. 

" This optical deception arieea from the inversion which 
the image suffers from being viewed through the compound 
microscope. We judge that an object, viewed with a single 
eye, is convex or concave, solely by the manner in which 
light is reflected from the body under examination. The 
light which falls obliquely on a convex surface illuminates 
that side which is nearer to the source of light ; the side 
farther from it is iu shade. The light which falls obliquely 
on a concave surface jUumiTiateB that side which is farther 
from the source of hght ; the side nearer it is in shade. Let 
the source of Hght remain in the same position, but invert 
the imago of the object illuminated, so that the Hght which 
falls on the fai'ther aide of it may seem to fall on the near 
side, which is the case when we loot through the compound 
microscope at the hollow on a bit of paper, or when we 
examine the optic papiUa through the compound microscope 
formed for the occasion by the patient's eye, plus the convex 
lens held in front of it ; and both the dimple on the paper 
and the papiUa, although they are actually cupped or concave, 
wiH then appear convex and prominent. 

" If, on the other hand, we turn the convex side of the 
dimple on the paper uppermost, and view it with the com- 
pound microscope, it appears concave. The inversion of its 
i ma ge causes the light which falls on its near side to appear 
as if it fell on its farther side, and thus the eye is subjected 
to a deception the reverse of the former, and from which it 
cannot free itself. If there be cases, then, in wliich the end 
of the optic nerve within the eye actually projects in a con- 
vex form, they will offer, when examined in the indirect 
method, the appearance of a. cup or depression. 

" Such facts have long been familiarly known ; the appa- 
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rent transmutation of an intaglio into a cameo, or that of a. 
cameo into an intaglio, under the compound microscope, being 
a common source of amusement, fully discussed by Sir David 
Brewster, in his ' Letters on Natural Magic, Letter V.' 
Important as their bearing is on pathological examinations 
of the eye, they seom to have escaped the notice of ophthal- 
moacopists, till attention was directed to the subject by 
Dr. A. Weber, in a paper in the ' Archiv fiir Ophthabnologie,' 
Band II, Abtheilung I, Seite 141." 

In a highly interesting communication in the same 
journal (Band IV, Abtheilung II, Seite I), Dr. H. Midler 
has directed attention to the normal, as well as to several 
diseased, states of the optic papilla. 

" His account of the entrance of the optic nerve into the 
eye, and the diagram which he gives in illustration, accord 
remarkably with the thirteenth figure in Mr. Bowman's 
' Lectures,' and the corresponding explanation. From the 
fltatement and figures of these two observers, especially those 
of Dr. MiiUer, it may be gathered that the lamina cribrosa 
is normally somewhat concave towards the interior of the 
eye ; that the fibres of the optic nerve, suddenly losing their 
white substance and dark outline, enter the eye on a level 
with the chorio-capillaris ; that at this point the whole nerve, 
from the change which its fibres have just imdergone, is con- 
siderably and rather suddenly reduced in thickness; that 
the fibres, bending more or less abruptly outwards, and 
spreading around, become clothed by the exterior or radially 
disposed layers of the retina ; that the edge of the opening 
through which the nerve passes into the eye, as well as the 
fibres themselves as they traverse that edge, form a alight 
elevation or approach to a papilla, leaving in the situation 
where the trunks of the central vessels of the retina generally 
make their appearance, a small foveola. 

" Dr. Miiller points out the difficulties which attend the 
anatomical examination of this depression, arising from the 
softness of the part, and its liability to change on being 
touched ; and shows how these difficulties may best be 
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obviated. Ho directs attention to the varieties which exist 
in different individuals ; varieties in the depth of the de- 
pression, from 0-2 to 0-5 millinietre ; varieties in its form 
and position, for it is not always symmetrical, and does not 
always correspond to the naiddle of the nerve, but is some- 
times considerably nearer to the macula lutea, or has one 
portion of its edge more raised than the rest ; varieties in 
the disposition of the vessels, for while the large trunks ge- 
nerally emerge from the middle oi the foveola, one or more 
sometimes seek a passage for themselves close to the edge of 
the chorio-capdlaris, so as to make their appearance by the 
side of the nerve; facts, all of which should be cai'efully 
borne in mind by ophthalmoscopists. 

" In regard to abnormal prominence of the papilla, 
Dr. Miiller shows that this is likely to ai-ise from an atro- 
phied state of the exterior layers of the retina, a thickened 
condition of the primitive nervous fibres, as well as infil- 
tration of the nerves by blood, inflammatory exudation, or 
new formations. He relates a case in which a concretion in 
the site of the lamina cribrosa caused a protuberance of the 
papilla. The very earliest stage of encephaloid tumour 
should show an abnormal prominence of the papilla. 

" On the other hand, intra-ocular pressure, and atrophy 
of the nerve, existing either singly or in combination, are the 
caiises of abnormal excavation of the papilla. 

" Morbid excavation of the papdla varies in depth, reach- 
ing, in extreme cases, to a millimetre beyond the level of the 
choroid. In such cases, the sides of the excavation are 
nearly perpendicular, or are even concave, and its edge, of 
course, impendent, so as partially, or even completely, to 
hide from view the course of the vessels as they pass from 
the bottom of the excavation and over its edge to the retina- 
In slight cases, the sides of the excavation are convex, and 
its form that of a funnel. The lamina cribrosa, under such 
circumstances, keeps its place ; but in more advanced stages, 
it is pushed back, and the excavation is much extended late- 
rally. Such extreme cases of expansion are not the result of 
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uncombined atrophy of the nerve, bat most arise from the 

siipporting resistance of the parts being weakened by previous 
inflammation, whence tliey come to yield more readily to 
intra-ocular pressure." 

It should be kept in mind that the colour of even the 
normal papilla varies very considerably, being in some per- 
sons of a more pinkish hue, than in others, where it resembles 
a grey cerebral substance. In several diseases, its vascula^ 
rity is much increased, and small vessels, not perceptible on 
its usual pale ground, now come into \iew. . 

In cases of congenital insensibility of the retina, the sur- 
face presents a greyish-white appearance, and in certain cases 
an entire absence of blood-vessels has been discovered. The 
gradual disappearance of the capillary branches of the retinal 
artery, especially on the inner side of the papilla, has been 
noticed, as marking the progress of a gradual loss of sight, 
dependant upon cerebral disorganization. An ajia;mic or 
blanched condition (white atrophy) of thia membrane is a 
very noticeable symptom of disease. 

Patches of serous exudation, the result of congestion, 
situated beneath the retina, are recognized by a bluish-white 
tint, sometimes scarcely perceptible, whilst in others it is 
very decidedly so ; and even vessels of new formation occur, 
the original ones being destroyed and lost. Some parts of 
the discoloured portions will appear almost or quite dark, 
owing to the light reflected not entering the eye of the 
observer. 

Any opacity in the crystalline lens, or other of the re- 
fractive media, with diminished power in the optic nerve, 
manifests itself with varying intensity. Sometimes the 
opacity is generally diffused, with thickening of the capsule; 
or it may exhibit well-defined dark masses distributed 
throughout it ; and in others, fine delicate bands of fibrous 
material appear, adherent to the pupillary margin of the 
iris. In such cases, the bright yellowish red, or deep rose 
tint, of the choroid ia lost ; and its colour, if seen at all, will 
be 8 hazy brown ; but as the disease progresses, it becomes 
at length quite indistinct. 
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If tlie transparency of the refractive media is only 
slightly impaired, the light reSected from the mirror will 
aeem to move behind the nebulous opacity ; and if the pupil 
be fully dilated, and the light thrown in obliquely or laterally, 
with a biconvex lens, we can look as it were belmid the 
opacity ; and it will appear larger the nearer it is to the 
front of the eye. If, on the contrary, a concave lens ia 
used, the object appears smalier the more it lies in front, and 
mora magnified as its situation approaches the fundus. 
With the lateral movement of the eye, the shadow of the 
nebula describes a succession of angles of parallax with the 
optical axis. Those immediately in this line only, appear to 
bo fixed; but in all other situations they seem to move, as 
described, to the right or left of the line. Dark floating 
bodies, not unfrequently present in the vitreous body, may 
also be easily distinguished by this angular precession of 
their light shadows. 

It is different with amore diffused opacity in the vitreous 
humour, which may be confounded with opacity in the retina, 
or with a myopic condition of the eye, where an image of the 
light falls before the retina and produces a shadow. In the 
former case, however, the retina appears more or less distinct, 
or the opacity in the vitreous humoui- more or less decided, 
as recourse is had to the double test of a convex or concave 
lens, alternately employed in the examination. If the retina 
be really the seat of the opacity, the optic nerve entrance 
appears as if covered with a cloud or veil, and the central 
vessels as if seen through this cloud, A greater number and 
a more congested condition of the capillaries will be plainly 
distinguishable, especially over and around the papilla. The 
tortuous course of these vessels, and of the vena vorticosa of 
the choroid, assist in determining the character and situation 
of these pathological changes. 

With respect to opacities referrable to the media of the 
eye observed in the ophthalmoscope, the following general 
remarks will he found strictly apphcable. and of very 
considerable diagnostic importance. " When we perceive 
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Opaque bodies situated in the media by means of light coming 
from the fundus oculi, they will appear black, whatever their 
real coloui- may be : thus, opacities in the lens, though they 
may appear grey, or even white, under ordinary circum- 
stances, and contrasted with a black pupil, appear like black 
spots or streaks upon the illuminated fundus. We may, no 
doubt, see light reflected from the fundus oculi and light 
reflected from opaque bodies at the same time, and contrast 
will then determine, in a great measure, the appearances 
presented by the latter. Supposing an opacity in the lens 
to have a power of reflecting light falling almost perpendi- 
cularly upon it, equal to that of the fundus oculi, the former 
would appear dark, in comparison with the latter, if the illu- 
minated area of the fundus were smaller than the area of 
the pupil ; because the fundus would, in that case, be better 
illuminated than the opacity, and the observer would in ge- 
neral see each with nearly its proper brilliancy, provided the 
pupil of the observed eye were somewhat larger than his 
own."* 

With regard to the opacities occurring in synchysis, or 
liquefaction of the vitreous humour, Grafe has the following 
remarks: "Diffuse or punctuated opacities of the vitreous 
merely throw a thin veU over the picture of the retina, 
obscuring the sharp outline of the optic papilla and the 
retinal vessels. By more careful investigation, however, this 
veil will he found composed of a vast number of molecules, 
which are very difficult to discover, when they are situated, not 
in the same depth, but in different strata of the vitreous 
humour. In the first case, they constitute a finely sprinkled, 
semi-transparent membrane, which, alternately contracting 
and distending itself by dislocation of the component parts, 
moves like a net-work of delicate tissue before the back- 
ground of the eye ; if they are situated in different depths, the 
whole represents a fine dust or rain, which, during the move- 
ments of tbo eye, is often conglomerated into dense masses, 
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and, on their cessation, sinks downwards either in an eTen 
mass, or in separate showers. The patients complain of a 
miat, ahi-ouding external objects. These opacities disturb 
vision far more than larger but well-definei.1 opa,citieB, because 
in the latter case the interveniiig parts of the ritreoas humour 
are perfectly transparent." The same obtains for diffuse, 
semi-opaque capacities of lens and cornea, where the Steno- 
peean spectacles of Bonders have been -found so valuable by- 
preventing the diffusion of light on the retina. As to the 
larger and denser opacities, they occui- either as filaments or 
flakes. Opacities in the vitreous humour are often caused by 
exudation of lymph, and Arlt and Grafe describe cases where 
it was recognised by the ophthalmoscope anteriorly, proceed- 
ing, in all probability, from the ciliary processesi. 

To recapitulate somewhat : — In all examinations of the 
internal eye, tlie natural florid red reflection from the fundus 
may be affected by the transparency of the media, the con- 
stitutional colour of the retina, and the quantity of choroidal 
pigment. The bright red of the choroid is always modified 
by this latter circumstance ; the less pigment, of course, the " 
hghter and more vivid is its colour ; on the contrary, a great 
amount imparts a yellowish or brownish red tinge. I must 
also remark here, that the pigmental colour of the iris is no 
guide to that of the choroid ; for a brown iris is frequently 
associated with a fundus of a deeper and more vivid red than 
when it is blue. Age, too, makes considerable difference, 
as young and delicate constitutions have the fundus oculi 
of a much brighter and hghter hue than is found in older 
and more robust persons. It is also remarkable that the 
perfection of vision does not always accord with the apparent 
condition of the retina, as seen with the ophthalmoscope ; 
for at times, when it appears somewhat opaque and cloudy, 
the vision is in a perfectly normal state. In such cases, no 
pathological change is to be inferred ; as it evidently depends 
upon constitutional peculiarity, amountmg, it may be, to a 
physiological phenomenon. On the other hand, we often see a 
considerable amount of disease occurring with tolerable 
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good vision, or which is often much improved without any 
great apparent internal change ; and the inference is, that 
the disturbance in vision depends upon pathological influ- 
ences, or results, hidden as yet from knowledge, or only to 
be discovered by a microscopical minuteness of examination ; 
to do which properly, we require an ophthalmoscope most 
carefully arranged, and with increased magnifying power. 

Lastly, I wish to call attention to the fact, that we must 
not always look for outward signs of change in internal diseases 
of the eye. In most cases it is well known the external mem- 
branes are unaccompanied hy redness, as in choroiditis, 
retinitis, and detachment of the retina : indeed, the latter 
membrane may be the seat of apoplexy, without the exterior 
of the eye showing in the least any increased vascularity. In 
keratitis, redness is frequently absent; hence we may deduce 
that increased vascularity of the eyeball has no diagnostic 
value but when taken in conjunction with the physiological 
signs of the inflammation of each membrane, and is generally 
in an inverse ratio to the intensity and danger of the disease, 
with the exception of traumatic lesions and phlegmon. If we 
glance at internal inflammation of the eye, we find that iritis, 
in its early stage, is unaccompanied with any very marked 
redness, and that amblyopia may be unsuspected at a time 
when vision is already partially destroyed. 
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DISEASES OP THE CORNEA, LENS, VITREOUS BODY, RETINA, 
CHOROID, AND OPTIC NERVE. 



Opo^ilies fij the Cornea. Webtda, Albugo, Leucoma, and Keratitis ; 
Conical Cornea, Arcus Setiilis. 

Tbe cornea, as the most exposed portion of the outer tunic 
of the eye, is subject to numerous contingencies of accident 
and disease; opacities frequently arise, and these may be 
either superficial, confined to the conjunctival covering, or 
may invade its middle or proper structure ; or, lastly, extend 
to the elastic lamina that forma its internal poiiion. The 
opportunity, however, of ready examination which the situar- 
tion of the cornea affords, and the exactness with which 
objective symptoms may be examined and estimated, compen- 
sate somewhat for its unavoidable exposure. 

The great point, in determining the character of an opacity 
of the cornea, is to discover its seat ; and this can be done 
equally well by reflected as by transmitted light ; that is, if the 
mirror, or ophthalmoscope, be used at all, it must be to throw 
light obhquely across the eye examined; for which purpose, it 
should be held slantingly on one side, whilst the observer in 
front of the patient examines the case, as under ordinary cir- 
cumstances. In this manner objects are seen in their real 
situation as well as colour, and not as dark spots, or rather 
shadows upon the bright fundus. Sometimes it is necessary 
to concentrate the hght still more, by collecting the rays of a 
lajnp by a condensing lens, whilst a magnifying ocular lens is 
used in addition, to bring out the details of the opacity with 
clearness. 
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The slightest degree of opacity in any part of the comea is 
callfld a nebula, and, as a class, it includea all spots that have 
a cloudy or hazy appearance ; and sometimea the whole 
comea may be involved in this condition. It Bometimca 
indicates the pressure arising from an undue secretion of tho 
aqueous humour, when its seat will probahly be the elastic 
lamina. Deposit of lymph, however, upon the internal lining 
membrane of the comea will produce this appearance. When 
it ia the result of muco-purulent ophthalmia, the conjunctival 
covering will be chiefly aSected ; but lesion of the proper sub- 
stance of the cornea, occasioned by scrofulous keratitis, 
produces much more serious forms of nebula. All are readily 
distinguished from opacities occurring in the vitreous body by 
the distinctness with which they are observed by oblique 
illumination ; and being stationary, by their consistent adapta- 
tion to the movements of the eyeball. 

Where the exuded lymph in process of disorganization 
has intensified the degree of opacity, and given to it a kind of 
pearly lustre, it is usual to call it oRjugo. This is observed to 
be more defined or circumscribed in its appearance than 
nebula in general, and is most frequently seated on the 
anterior surface of the elastic lamina. 

It is usual to describe a third kind of opacity as leucotna, 
and which is simply the opaque cicatrice consequent upon 
idceration of the cornea. The history of the case will gene- 
rally lead to its exact diagnosis, and enable us to distinguish 
it fi'om albugo, which, in cachectic habits, sometimes assumes 
appearances as if it depended upon solution of continuity in 
the comea, and an actual loss of substance. 

In all objective investigations of the eye, whenever 
inflammation of any tissue is present, a particular examina^ 
tion of the vessels around the edge of the comea cannot bo 
too much insisted upon. Although apparently little to be 
regarded as likely to be affected by inflammation, experience 
proves that it ia in fact extremely liable, and is very apt 
to become involved when any of the neighbouring parts are so 
attacked. Direct injury too will frequently brmg on keratitis. 
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and it is one of tlie evils which sometimes arise, to interfere 
with the success of an operation for cataract. It is true, 
that in a healthy system there is little to fear ; but still I 
could not acquit myself of proper care to those I am advising, 
did I not seek to impress the importance of avoiding, when- 
ever possible, any apphcation of the operating knife to the 
structure of the cornea. It is this consideration which 
chiefly recommends to my mind division of the cihary muscle 
in all cases of inter-ocular pressure, an operation first devised 
by my friend and colleague, Mr, Hancock, for the relief of 
glaucoma, and to wliich I shall presently have occasion to 
refer more in detail. 

Keratitis is generally first observed about the edge of the 
cornea, where the vessels derived from the sclerotic coat, tmd 
the expansion of the recti muscles, anastomose pretty freely 
with each other. An enlarging zone of these vessels in a 
congested state, extending for a line or so into the proper 
substance of the cornea, reveals the presence of this inflam- 
mation. Effusion talces place almost immediately ; and in the 
matter thus thrown out, vessels are seen to spread themselves 
until the whole of the cornea assumes a pinkish red hue, and 
its transparency is in a great measure lost. A not unfrequent 
result is suppuration and ulceration. Keratitis is apt ^so to 
arise from the irregular thickening of the substance, and 
which seems to be connected with a disposition in the 
inflamed vessels to radiate with cumulative intensity towards 
the centre. This speciiic determination is also the cause of a 
cuticular ulceration, which indicates the commencement of a 
natural cure, and exhibits in the first place a white spot, 
surrounded by the dense inflammatory condition known as 
pannus, from its resemblance to red cloth. 

Keratitis may always be diagnosed from other vascular ob- 
scurations of the cornea by the aid of a magnifying lens, 
when the apparently diffused ecchymosis resolves itself into 
a very definite and easily distinguished net-work of minute 
vessels. 
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Ksroiilia; opacUy of cornea j eyeHtis ; interne pain and photo - 
phobia; operation, foUoioed 61/ almost immediate relief of pain 

and intolerance of light. — S. W , aged twenty-one, admitted into 

the Royal Weatminster Ophthalmic HoBpital, 15th February, 18C1. 
She first observed dimneaa of sight on the preceding Christmas day, 
whilst suffering from a severe cold and sore throat; two days after- 
wards, the right eye became inflamed, the disease subeequently attacking 
the lefl eye. She obtained medical advice, and finding no relief at the 
end of a fortnight, applied at the hospital ; she then complained of 
intense pain, intolerance of light, and profuse lachrymation of hot, 
scalding tears. Upon examination, the sclerotic coat of each eye 
appeared of a pink colour, with a pink zone surrounding the cornea, 
which were speckled with nebuloua spota ; the eomese were un- 
usually reddened by the large blood-vessels stra^ling through them. 
Various remedies were prescribed; but she gradually got worse, 
untit the 15th of Februaiy, when she could scarcely diatinguish light 
from darkness. ComejK quite opaque and conical, pmn and intolerance 
of light moat severe, and laohrymation profuae. 

Feb. 18. — I divided the ciliary muscle in both eyes. 

19. — Passed a good night, quite free from pain. 

22. — Much better ; still free from pain. When the pads were 
removed, she said that her sight was decidedly improved ; and 
complained of the light being too strong. 

25. — Still improving; can now bear the light well; quite free from pain. 

She remained in the hospital for another week ; before leaving, she 
was able to distinguish objects, and read No. 12 type-tests. 

Keratilit.—3. M , aged nineteen, was attacked, Oct. 1661, 

with severe mflammation m botli eyes, accompanied by great pain, 
intolerance of light, and increased lachrymation. He became an 
in-pataent at a general hospital for nearly tliree months, vritliout deriv- 
ing benefit, and on Jan. 24th, 18G2, waa admitted into the Royal 
Westminster Ophthalmic Hospital. His eyes then presented the 
usual appearance of long-standing keratitis. He had great pun, 
intolerance of light, and lachrymadon ; his vision waa so much impEured 
that he was obliged to feel his way about. 

Jan. 2Tth, — I divided the ciliary muscle in both eyes. 

Feb. I4tli. — la much improved ; the congestion of the sclerotica and 
conjunctiva nearly gone. He has had no pain &a^ the operation, and 
he can now bear the light with comfort. 
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March 10th, — The corneie are now nearly transparent, and hia 
Kght IB much improved ; able lo read No. 12 type-tests with enae. 

Houble keratilia, wUh irido-cyclilie. — William L , aged 17, 

admitted Oct. 16th, 1802. Three weeks before, caught a severe cold 
from an open window ; next day fomid the right eye very ptuniul, 
which on every Bubeequent day appeared worse, until he could scarcely 
distinguish day from night. Tile left eye was then becoming the subject of 
a similar attack, and he could on!y juat find bis way about when he was 
brought to the hospital. Both cornete were highly vascular ; photopho- 
bia and pain intense. Leeches, cupping, and various remedies had 
been previously tried, without benefit. On the 17th I divided the ciliary 
muscle in both eyes. Pads were applied as usual, and he was put to 
bed ; an opiate to be given at bed-time. 

18th. — Passed a good night ; refreshed, and nearly free from pain. 

10th, — Entirely free from pain ; vascularity clearing off; with the 
right eye can distinguish the house-surgeon between his bed and the 
light of the window, 

23rd. — Can count fingers with the left eye ; rapidly improving. 

27th. — Comeoe sufficiently clear to enable me to make out some 
Blight adhesions in the pupil, ; he was immediately put on a mild 
mercurial plan of treatment, with tonics. 

On the Tth February, both comeK quite clear, and able to read 
No. 8 type-tests ; discharged, 

I could transcribe from my note-book twenty similftr cases, 
where medical treatment failed to afford any great amount of 
relief until division of the ciliary muscle had been resorted 
to ; after which the patients made rapid recoveries, and, what 
is worthy of especial notice, without the too fi:equent sequelte 
in soch cases of granular lids. 

In that peculiar foi-m of interstitial keratitis, however, 
which has been so well described by Mr. Hutchinson, and 
which is so often seen at all the eye hospitals, there is no 
occasion to have recourse to any operation, I am perfectly 
in accord with him, that it is the direct consequence of a 
syphilitic taint, by descent, as it occurs moat frequently in 
children, one or bqth of whose parents have suffered from the 
disease. In these cases, almost invariably, a peculiar cbarac- 
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teristic has been observed ; the upper central incisor teeth 
being notched and dwarfed in a very singular manner. A 
mild specific treatment therefore is indicated, and I have 
found t)ii3 form of keratitis disappear before a generous diet, 
the system at the same time being supported by tonics and 
the use of iodides and cod-liver oil. Sometimes tho cautions 
employment of mercurials is of great service. 

Corneal cornea is due to a bulging of the structure, from a 
thiiming of its several coats, which alter and destroy the 
natural, focus of the eye. The changes in the anatomical 
elements are chiefly confined to tho laminated tissues; and 
the bulging of the cornea arises not so much from an 
increase of fluid producing iutra-ocular pressure, as from a 
diminution in the power of resistance in the corneal 



The indications for the treatment of this disease are, to 
arrest the softening process, and diminish the internal 
pressure. Various lands of treatment have been recom- 
mended, without more than the very ahghtest benefit resulting 
to the patient. Tapping, evacuating the contents of the 
anterior chamber, I formerly practised under the late Mr. 
Guthrie's direction, twice weekly for six months or more, 
without in the least checking the formation of the fluid, or 
lessening the conical state. More recently, however, myself 
and my colleagues have seen great success attend upon the 
division of the ciliary muscle in such cases; and, as far as we 
are able to form an opinion, permanent flattening has been tho 
almost uniform residt. Before and after the operation, it is our 
practice to improve the general system by tonics, which is in- 
deed very commonly indicated by the symptoms present. The 
ophthalmoscope without the convex lens readily enables us 
to estimate the degree of conical cornea. The light must be 
thrown somewhat obliquely, when it will be seen to betray 
itself prominently by a luminous centre, surrounded by a 
circle of more or less contrasting shadow. In leucoma, sta- 
phyloma of the cornea, and sclerotica, division of the ciliary 
muscle has been attended with marked benefit. 
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Leucoma, produced hy eanical cornea, nearly total lo»» of sight.— 

W. L. , admitted, April, 1860, with staphjloma of both eyea, 

and almost total lu39 of sight, the power of distinguishing light 
from darkness alone remaining. The cornea of the right eye was so 
prominent that he conld not close his lids ; it was white, opaque, and 
constricted at its junction with the sclerotica, I diTided the ciliary 
muscle, and he IcA the hospital in a week, and returned to the country. 
In the following September, he ag^n presented himself, having derived 
BO much benefit from the operation, that he begged me to operate on the 
left eye, the cornea of which was more conical than the right had been, 
causing great pain and inconvenience. The cornea of the right eye 
operated upon in April was now flattened, and the sight much stronger. 
I accordingly divided the muscle in the left eye ; and at the end of Nov. 
he left the hospital, at which time the cornea was clearing, and he 
began to distinguish pbjecta. 

Slapkyloma eorriea. — C. F. S , a^d nine years, admitted 

March 3rd, 1 86 1 , with complete opacity of the cornea of the right eye, 
the result of ophthalmia when two years of age. The eyeball was 
much enlarged and prominent; nearly the whole cornea was opac[Ue, 
and very thick and prominent in the centre, but thinner at the margin, 
where the blue iris was juat visible. He had a distinct perception of 
light. The globe of the eye was unnaturally liard. 

March 4th. — I divided the ciliary muscle, and a considerable 
quantity of fluid escaped at the lime. 

13th. — The eyeball is much smaller and softer; the cornea is 
flatter and clearing at the upper portion, where the iris can be dia- 
tinctly seen through a space one-eighth of an inch in width, whilat the 
central dense portion ia evidently becoming much thinner towards its 
periphery. He says sight has improved. Discharged, to attend as ati 
out-patient. 

Staphi/lmna iclerotica. — E. B , a female, admitted March 14th, 

1B63, into the Royal Westminster Hospital, under my care, and ope- 
rated upon the same day. She first observed dimness of sight twelve 
years ago, and fancied it arose from a very bad confinement. On ad- 
mission, she could discern the light, and just the shade of her fingers 
passing. The right eye projected so far that she could not close the 
eyelids. The pigmental coat of the choroid threatened absorption of 
the sclerotic, which was bulging considerably behind the cornea. The 
sight of \e(t eye also becoming very dim. I divided the ciliary muscle, 
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both on the temporal and nasal side of the right eye, to relieve the 
great internal pressure as quickly as poeaible. 

March 25th.— The bulging of the sclerotic has Bubaided. She can 
now cioge the lids completely, and without difficulty ; has experienced 
great relief Irom the operation, and can see her dingers plainly. Dis- 
charged, and attends as an out-patient. 

Extirpation or abscisaion of the eyeball has been commonly 
practised in such cases ; therefore, if for no other reason, it 
must be aoltnowledged that a modified and simple operation, 
Buch as I here adrocate, is a boon of no ordinary kind to the 
very poor who are quite unable to purchase artificial eyes ; by 
this method, also, vision may be slightly improved. 

A very interesting, as it is a most instructive, objective 
symptom ft'equently invades the proper substance of the 
cornea around its sclerotic edge. This is arcus senilis. 

The significance of arcus senihs, or fatty degeneration 
of the cornea, was first pointed out by my friend Mr. 
Canton, who has most ably elucidated every point of interest 
in connection with the subject, in his book lately published. 
The arcus shows itself either annularly or crescentically, 
mostly at the periphery of the cornea as it joins the scle- 
rotica, of an opalescent or greyish-white colour. Vertical sec- 
tions of such comeffi, when examined by the microscope, are 
seen to be composed of minute fat corpuscles, and are now 
considered to be diagnostic of some degeneration of atructuro 
going on in other organs of tlie body, as in the heart, arteries, 
liver, &c. as well as the muscles of the eyeball, and the 
ophthalmic artery. Arnold found, in one case, an extensive 
artheromatos deposit in the ophthalmic artery, and also in the 
small vessels, of the sclerotica. Virchow says that it co-exists 
with a similar change in the aorta. It has therefore been re- 
garded, by the last-named author, and by Dr. His, as indicating 
diminished nutrition, atrophy, or a physiological change 
produced by age ; whereas, in the middle period of life, it is a 
sigp of more generally diffused morbid processes in other parts- 
of the body. Cholius belicvee it to Ijl' the result of diminished 
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Tascular actinij in the eye, and particularly from diminntiott 
of the aqueous humour; and this he thinka explains tho 
occurrence of the arcue most frequently at the upper portion 
of the cornea, for here is placed the chief vascular eupply 
from the anterior ciliary arteries, Arcus is usually developed 
without any inflammatory condition, although Virchow re- 
gards it as very similar to an inflammatory affection of the 
cornea, " an elementary disturbance which marks those 
chimges which, with a more acute irritation, would take on an 
inflammatory character." It may, he adds, be regarded as 
" a chronic keratitis in which the progreesive events have 
gone on so slowly from diminished nutrition." 

Dr. Ammon found, in connection with arcus of the cornea, 
a similar opaque ring round the mai'gin of the lens ; and 
subsequent investigations of Dr. Schou show that arcus affects 
the posterior capsnle as well as the lens, the opacity corres- 
ponding pretty nearly in form and extent to that of the 
cornea. Mr. Canton, however, has never met with any 
change of the kind in his numerous examinations, and is 
therefore led to regard its occurrence as accidental. 

As to the extension of fatty degeneration of the cornea, 
we find the particles mostly of the molecular form, and 
between its layers ; the anterior and poeterior elastic lamina 
being entirely free: we therefore have a transparent ring 
between the junction of the cornea with the sclerotica. 
I have seen patches of fatty molecules imbedded near the 
margin of the cornea, and without any annulus or arcus pre- 
senting itself at that or any other portion of the structure ; 
in other cases, the substance of the sclerotica, for some 
distance, has participated in the degeneration. If, as I 
believe, it be a defect of nutrition, it is remarkable that it 
should occur just at the termination of the capillariea, and 
be mostly confined to the periphery of the cornea. 

Soiihk arcus; rheamatie attack pro<hicii>g heart dUean ; fatly de- 
generation of retines. — W, P — , ^d 45, a mechanic, applied for advice 
Jan. 3, 1063. The account he gave was, that vision liad been gradually 
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failing for some months ; but that he was quite auTC his eyes were 
good before on attack of rheumatic fever which occurred about six or 
eight years ago, and laid him up for some months. He was then told 
by the medical man who attended him his heart was diseased. If he 
gets wet, his old pains in the joints return : heart disease is very 
readily detected. The arci« is developed in a remarkable manner ; it 
resembles a double crescent slightly divided midway, between a lower 
and upper arc. The ophthalmoscope shows considerable deposits in 
retinfe — evidently owing ijn fatty degeneration. 

He has been under treatment some three or four weeks, without 
deriving nmch benefit. Such cases required long and careful watching, 
and then only very partial relief or arrest of destruction to sight can be 
anticipated. 

Double arctti, with imeimbilUy of retinw. — R. W , ^ed 40, 

a furniture dealer, applied to me for advice February 9th, 18C3, com- 
pliuning of rapidly increased confusion of vision, which he thus 
describes — " If I try to look at your clock, or a picture, with both eyes, 
it appears to me tiiat I am looking through a mist or a cloud, and then 
it altogether suddenly vanishes. I close one eye and look at the clock 
with the other. I can see the fece clearly for a second or two only, 
when it vanishes. The difficulty is increased if I make an attempt to 
read or write. I then feel very nervous, and a faintness comes over me, 
especially after tea and during the evening." 

T^e patient, although a thin spare man, has always been equal to 
his ordinary labour, has lived regularly and soberly, and never had 
much illness. He is quite sure that he has never suffered from rheu- 
matism, and no suBptcion of heart disease. The pulse rather hard and 
wiry; the arcus in both eyes is as fully developed as that in the former 
case. A friend well acquunted with cardiac affections was good enough 
to examine this patient with me, and we both were decidedly of opinion 
that the condition of the eyes was due to the presence of valvular 
disease of the heart. The ophthalmoscope revealed a greyish deposit 
on the retinee ; this evidently much obscured the small and faintly 
seen vessels. The vitreous and lens were apparently quite free 
from deposit. The patient is still under treatment for Ihe general 
disease in the system, and the last report states with only some slight 
improvement in the symptoms. 
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Ahnortnal Conditions of Ute CrystaUine Liais. Palhiloiji/ of 
Cataract. Diabetic Catarad. Injuries to Lens. 

The slightest ahnormal opacity in the lens, its extent, 
seat, and nature, as well as the size and other relations ot 
the nucleus, admit of exact appreciation by tlie aid of the 
ophthalmoscope. Wounds, cicatrices of its capsule, small 
fore^ hodiea imhedded in its substance, its position in cases 
of dislocation, can also be accui'ately discovered : this facility 
of diagnosis, combined with the more accurate knowledge 
which recent investigations have insured for various forms of 
lenticular disease, cannot fail to be of gi'eat assistance, and 
enable us to fix with unerring precision the proper method of 
operation applicable to special cases. 

Many different forms of cataract are recognized by sur- 
geons ; and the distinction of true from fa!^ — one kind from 
the other — is a point of no small importance. It is well 
known that the dimness of sight and opacity in the lens 
usually begin in a very unmarked manner, and increase 
slowly for perhaps months or years, until the cataract is ripe 
— fit for operation. 

Opacity occurring in the substance of the lens constitutes 
true cataract. The affection is met with in all eyes ; but it is 
most common in old persons. Examined objectively, the 
opacity generally presents a uniform pearly lustre; hot 
sometimes exliibits a striated appearance, the lines radiating 
from the circumference to the centre, and in the direction of 
which it has been known to break up under an operation. 
There are cases called black cataracts, where the opacity of 
the lens is of so dark a colour as easily to be overlooked, if 
not very carefully examined. In these, and in many cases of 
incipient cataract. Dr. Mackenzie prefers the catoptrical test 
as a means of detecting their existence. The lighted taper, 
he observes, " passed in front of the eye, by showing the 
changed condition of the two deep images, instantly reveals 
the true state of the lens." 
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Generally, in lenticular cataratit, siglit is not altogether 
lost, tlie patient being altle to distinguiah degrees of difference 
in light and shade ; and if the pupil be dilated, a considerable 
amount of vision may be exerted, where otliendse, in a strong 
light, nothing can be seen. 

Capsular cataract is distinguished as anterior or posterior, 
according to the situation of the opacity before or behind the 
lens. The former is far more frequent than the latter, and ia 
commonly a consequence of inliammation in some neighbour- 
ing j)art, and especially in iritis. Tbi-eadlike adhesions to tlie 
iris seem to take place, on whicb patches of uveal pigment 
are often very noticeable, and even remain aa a broken 
ring upon the capsule after dilatation has released the iris. 
A numerous class of spurious cataracts connected with 
this condition of the anterior surface of the capsule are 
enumerated ; all, however, being degrees of aggravation attri- 
butable to the same cause of neglected or misunderstood 
local inflammatory action. 

Posterior opacity of the capsule appears always in radi- 
ating lines pointing from the centre of the lens, and their 
indistinct wasting outline enables ua to distinguish them from 
the sharp milky or pearly appearance of anterior capsular 
opacities. The appearance of posterior capsular cataract is 
always of serious moment, as indicating the approach of 
lenticular opacity. 

Several other specific forms of opacity, connected more or 
less with the lens, are all described as cataracts, vrith distin- 
guishing names. Thus several different forms of an effused 
opaque fluid thrown out between the capsule and the lens 
supply four or five varieties of Morganian cataract, the most 
remarkable objective appearance of which is the difference of 
colour assumed by the opacity according to the position in 
which the patient is placed to be examined. In the erect 
position, the cataract appears of an amber colour, or even a 
darker tirown ; but when examined in a recumbent posture, 
it presents a chalky white appearajice. 

There is a complication of lenticular opacity with glau- 



128 CHOLESTEHISE CATARACT. 

coma which presents a green colour, and is called green 
cataract ; and in what is termed bursal cataract, a very rare 
kind, coQBistiug of encysted pus between the lens and the 
capsule, the colour is orange. But the most singular, as 
regards appearance, ia the sparkling metallic lustre of what is 
termed cholesterine cataract, from the glancing crystals of 
that substance moving up and down, so as to have been sup- 
posed to he small globules of mercury in the aqueous humour. 

There is a specific affection of the eyes characterised by a 
green appearance of the pupils, which, when combined with 
myopia, sometimes leads to serious mistakes in diagnosis. 
This is now known as glaucoma, and was long supposed, 
even when plainly distinguished from cataract, to he con- 
nected with some opacity in the vitreous humour. The oph- 
thalmoscope, however, has revealed its true character, and 
enables us at once to determine upon the changes in 
every case under examination. The peculiar characteristic 
colour of the pupils in glaucoma is due to a diplochromatic 
operation which the lens possesses, under some circumstances 
of altered condition without opacity, such as may be presumed 
to attend upon an increasing hardoess in the centre, and 
which, reflecting the mean prismatic rays, appears green ; 
but viewed by transmitted light, has the ordinary amber 
yellow colour of advancing age. 

M. Ch. Robin lately published a very interesting paper 
on the Anatomy of the Lens, and to which he has appended a 
ReaumS of the Pathological Anatomy of Cataracts. 

First : LetUicular Cataracts. First Species : Soft Cafo/raets. 
— ^Alteration seated in the soft, superficial, cortical layer of 
the lens. This alteration causes either several whitish or 
greyish opacities under the form of Hues, points, &c. varioaaly 
arranged, or one uniform opacity. In all these cases the 
lesion is the same, the difference being only in extent. The 
alteration of the cortical layer of the lens is duo to the facts, 
that, in consequence of derangements of molecular nutritive 
process of renewal, and the development of its elements, the 
latter have undergone morbid modifications of structure, of 
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whicli the following is a description : — ^These alterations con- 
sist principally in a tendency to a more granular condition, 
with a ribbon-like flattening of the tubes, which at the same 
time lose their nuclei. This granular condition manifests 
itself also, at times, in the serrated fibres. The cells of the 
lens have tlisappeared, and are reduced to granules, or rather, 
from being homogeneous and hyaline, have become granular. 
At the same time, there are produced, between the flattened 
tubes, free molecular granules, minute limpid drops, and oil 
globules. Theae latter have exuded from the substance of 
the elementary cdls, or perhaps haye preceded their disin- 
tegration. 

There is, besides, a formation in this superficial layer of 
solid corpuscles, rounded or of various forms, homogeneous 
or granulaj', imbedded or not in a substance of a waxy, homo- 
geneous consistence. Finally, there is sometimes a deposit of 
phosphate of lime, mingled with traces of the carbonate of the 
same base. These various alterations result in a transition in 
the soft layers of the lens, and sometimes in its hard nucleus 
from their perfect homogeneousness and transparency, to a 
heterogeneous condition : to such an extent that the light, 
instead of passing through these tissues, is reflected by these 
various particles, and assumes a white or greyish tint, as we 
see occurring in every granular or heterogeneous substance on 
which the light falls. 

Second Species — Liquid Cataract. — This presents a milky 
aspect, and there is found contained within the cavity of the 
capsule, as in a cyst, a whitish liquid, in which floats the hard 
nucleus of the lens. This liquid is composed of a fluid, 
holding in suspension fat-globules, corpuscles, and solid 
granules. It is the change of the normal elements of the 
superflcial layer of the lens to the condition of a liquid, hold- 
ing in suspension and emulsion the aforesaid corpuscles and 
globules, which causes its reduction from a state of homoge- 
s and perfect transparency to one in which the light 
can only traverse it imperfectly. It reflects it with a whitish 
colour, as does every liquid holding in suspension solid cor- 
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puBcles and drops of a liriuid heterogeneous .is compared 
with itself. 

Third Species — Sard Cutarads. — These cataracts preserve 
to the centre the same anatomical anil pathological composition 
as soft cataracts ; and this is not dependent upon the pre- 
sence of elements essentially differing from those of the 
normal lens, if we except the solid corpuscles, whether 
granular or not, and the fa^globules which have exuded 
from pre-existing elements in a state of alteration. The 
lesion consists specifically in an intimate modification of the 
cellular elements of the lens, causing them to become more 
solid, each one individually, and more adherent to one 
another than in their normal state. At the same time, the 
elements, thus modified, become more graaular — one of the 
essential causes of the opacity ; the other causes being the 
production of solid corpuscles and the exudation of fat- 



Fourth Species— T'ery £ar(i Calarari. — This is rare, and is 
due to an incrustation of tlie anatomical elements of the soft 
and hard portions of the lens, which, however, are not 
destroyed. In this form of cataract the lens is of a greyish 
or chaUty-white colour. It is hard and dense, especially on 
the sui'face, and friable, as though granulated ; sometimes 
throughout its ontii-e thickness, while at others it may present 
the stony-hard condition only on its surfaces, the nucleus re- 
maining little altered. The lesion consists essentially in a 
calcareous deposit, principally composed of phosphate of lime, 
with only a small proportion of the carbonate of the 
same base, incrusting, molecule by molecule, the elements of 
the lens, but not rendering them imrecognizable, if we dis- 
solve out the salts by means of weak acids. The action of 
these reagents enables us to recognize here, also, spherical 
corpuscles, analogous to those of the hai'd and soft cataracts, 
which are also incmsted with the calcareous phosphate. 

Second Class — Capsular Oaiarad. 

First Species — Pseudo-mm^ranous Capsular Cataract. — 
This, as its name indicates, is characterized, anatomically, by 
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the production of filaments, or of a fine pseudo-membranous 
layer, which probably originates from the iris, having been in 
communication with it, and ceases to adhere to it while it 
remains fixed to the iridial face of the anterior crystalloid, to 
its centre especially, which is its moat prominent part. The 
morbid production consists of a non-vascular tissue, firm, 
somewhat difficult to tear, of a striated aspect; the striie 
being sometimes undulatory, and presenting, on Liceration, a 
lamellar rather than a fibrous structure. This tissue is 
nsually incrusted, but only at a definite period after its 
appearance, by a quantity of microscopic granules, generally 
of a rounded form, composed principally of phosphate of lime, 
with a little of the carbonate of that base. 

Second Species — Pkosphahc Capsular Cataract. — This is 
characterized by the production of granules similar to those 
in the preceding class, and of the same nature, which are im- 
bedded in the substance of the anterior crystalloid, but on its 
iridial aspect only. The opacity manifests itself when these 
granules are sufficiently large and closely approximated to 
interfere with the transmission of light, and form masses of 
sufficient size to be perceived by the surgeon, under the form 
of spots, lines, or of whitish points. It is more rare than the 
preceding form. 

For some years past the attention of the profession has 
been directed to the frequent association of cataract with 
several forms of general disease existing in the system ; and 
this has given rise to investigations which fortunately have 
been attended with results of a very satisfactory character. 
In previous editions, I have mentioned that Mr. Jordan had 
satisfactorily shown that cataract is intimately connected 
with heart disease; and every one must admit the soundness 
of his general view : " That there should be an intimate con- 
nection between cardiac and ophthalmic disease cannot, & 
priori, he deemed improbable to any one prepared to admit 
the connection between diseases of the heart and diseases of 
the brain. Shall the central artery of the retina maintaia 
its integrity amid the ravages of a disease which does not 
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leave the divisions of the internal carotid itself competent 
to the performances of their duty? The purely mechanical 
protrusion of the eye attending a hj'pertrophic heart is a 
condition now commonly appreciated. But thei'e are other 
and more delicate conditions of the visual organ, telling of 
cardiac states so palpahly that they shall challenge the 
credence of the accomplished physician and surgeon." 

My own observations bad previously assured me that 
cataract is very often associated with ill-feeding, or an im- 
poverished state of the blood. An anaamic condition of the 
retinal vessels is almost always present in the early stage of 
the disease; the fact induced me to push blood tonics, 
believing that, by improving the blood, and by attending to 
the general health, I might perhaps arrest the formation of 
cataract. The treatment I consider to have been very suc- 
cessful, as in many cases I have noticed opacities remaining 
stationary for four years and upwards ; during the greater 
portion of which time tlie patients were under my own 
observation. 

Another serious and not uncommon complication of 
cataract is associated with diahetes wellitu/!. A French oculist, 
indeed, goes so far as to declai'e that he has on more than one 
occasion diagnosed the existence of glycosuria from the peculiar 
anatomical character of the cataract. It is generally of the 
soft variety, lai-ge and full, frequently pressing forward the 
iris against the cornea, so as to fill the whole of the 
anterior chamber. The development of this kind of cataract 
is likewise very rapid. The practical importance of detecting 
this complication, when present, as stated by M. Follin (of 
the Necker Hospital), depends upon the diificulty of pro- 
curing adhesion of the corneal flap in extraction, and in the 
danger of inflammation and irido-choroiditis if depression is 
the course adopted. It is therefore highly necessary, before 
proceeding to an operation, to learn the state of the urine, 
as the total want of reparative power which characterises 
ghjcosuria affords very little prospect of success if its presence 
be detected. Where circumstances, however, do authorise 
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an operation, as extreme desire on the part of the patient, 
HS M. FoUin has properly pointed out, the after treatment 
must be very different from that in ordinary cases, and consist 
of the most nutritious food and the generous use of wines. 

In a paper, published in the American Journal of Science 
for Januaiy, 1860, Dr. Mitchell asserts that 

"Cataract may be produced artificially by overcharging the 
blood of an animal with sugar." The faot has been established 
hy other eiperimentere ; and it is considered to be purely 
osmotic : that is to say, due to an excessive transudation of 
water from the lens to the surrounding fluids, upon which 
the component parts of the lens are disarranged, and opacity 
is the result. This form of cataract connects itself intimately 
with what has been made out in the etiology of the disease, 
as to the co-existence of diabetes and cataract. 

Dr. Richardson has more recently confirmed the experi- 
ments made by Dr. Mitchell, and aiTives at the following 
conclusions: — 1. "In addition to the sugar- cataract, there 
is producible what may be called a saline cataract- 2. The 
appearances of the cataracts, as produced by different solu- 
tions, vary ; thus the cataract, artificially produced by 
chloride of sodium, differs from that produced by grape- 
sugar. 3. The cataractous appearance is modified by the 
density of the producing body, and is reraoveable by reversing 
the conditions which have led to it; and as it is producible 
in a clear lens removed from a body, it is a demonstration 
that the cataract induced in different animals is a purely 
physical, osmotic change." 

There can exist no doubt as to the frequent dependence of 
a cataractous condition upon the diabetic malady ; and, in fact, 
the connection between the two diseases has been noticed by 
many trustworthy observers. Mr. France published several 
cases, and says: "The characters which the cases in 
question displayed have been sufficiently uniform to enable 
me to recognize them, before any complaint of urinary 
disorder was preferred by the patients. The cataracts have 
in every^ example been symmetrically developed on both 
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aides ; the lenses hayo increased remarkably in their anterio- 
posterior diameter, so as to encroach upon the depth of the 
anterior chamber, and even to interfere mechanically with 
the free play of the ii-is. The opacity has attacked portions 
of several strata of the crystalline at once, leaving inter- 
mediate spaces for a while transparent. The colour and 
bulk of the cataracts have invariably indicated their soft 
consistence, which was proved by operation in two persons, 
though respectively of ' middle ' and of forty-eight years of 
age. Lastly, the ocular affection has only arisen after a 
considerable duration of the renal malady ; and there has, 
in no case, been reason to suspect further disease of .the 
eyohall. 

" My experience would lead me strenuously to deprecate 
any operative interference with them, so long as a useful 
degree of vision is preserved ; and to adhere to palliative 
treatment by mydriatics for a longer time than in ordinary 
crtees of cataract would be expedient or right. This recom- 
mendation is chiefly founded on the indisposition of the 
cornea to heal even the minute wound inflicted by a needle, 
as illustrated by the first of my cases. A period, how- 
ever, arrives, when all useful vision is extinguished; and 
then, unless the general powers ai-e rapidly failing, there can 
be no doubt of the duty of attempting to afi'ord relief. 
Depression (if not on other grounds to be discountenanced) 
would be clearly inapplicable here, as mdicated by the 
uniform signs of softness. 

"There remain, therefore, only the varieties of the opera- 
tion for solution available, and keratonyxis shoidd be selected 
in preference to any other mode. In performing it, the 
surgeon should be more than usually scrupulous, to employ 
a needle of the greatest doUcacy ; to make sure that the 
Bhaft will completely fill the aperture made by the point ; to 
confine his first manipulations to a narrow area in the centre 
of the capsule ; to effect his purpose at that spot steadily, in as 
brief a time as may be ; and carefully to withdraw the needle, 
with the flat surfaces of its point as they were introduced. 
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parallel with the plane of the iris, and tlins to avoid the minute 
crucial wound otherwise necessaiily inflicted. The neglect of 
these precautions, hy permitting escape of the aqueous 
humour, would probably render the whole process abortive." 

There has recently been introduced from Paris a process 
for ascertaining the condition of the retina, where, from 
opacity of the lens, the ophthalmoscope cannot be ueed, which 
its proposer, M. Serres d'TJz^s, calls "phosphenic retiuosoopy." 
It promises to be extremely useful, as it enables the surgeon 
fairly to anticipate the probable restoration of vision as the 
result of an operation, or, on the contrary, be sufficiently 
conclusive to interfere and prevent a patient being exposed 
to useless pain without the chance of any amendment in 
vision. The mode of investigation is somewhat similar to 
that which is adopted in examining the eyes by tactile pres- 
sure. The patient, with his back to the hght, closes his 
eyes gently as in sleep. Shght pressure is then made in 
different regions of the eye with the extremity of the fore- 
finger, or any blunt rounded instrument that may he found 
convenient. The pressure should be made as deeply towards 
the back of the orbit as can be done without inconvenience, 
the eye at the same time being directed in the contrary 
direction. A luminous circle, or arcs of a circle, if the retina 
be healthy, will be simultaneously seen by the patient, on 
the side opposite to the point of pressure ; and if the pkasp!ietie 
appears in Buccesaion all around the eye, according to pres- 
sure made, the inference is that the whole retinal expansion 
is functionally sound, and the prognosis of an operation 
accordingly would be favourable. If, on the other hand, the 
pressure produces only blank impression, it may he presumed 
that the retina is so far imphcated in the disease that an 
operation would be useless, or its success very problematical. 

M. Serres describes four phosphene regions where pressure 
maybe made with the heat effect. These are the fro?ital, the 
pressure being made from above ; temporal, where it is made 
at the outer angle of the orbit ; j'ligal, from below ; and the 
nasal, from the inner angle. He has also determined the 
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order in. which these phosphenes disappear, in cases of pro- 
gressive disease of the rettaa, and states it to be : first, the 
jugal, then the temporal, then the frontal ; that observed at 
the naaal region continuing to be seen after all the others 
are lost. These phenomena have also been made a measure 
of the progress of cure; and, it seems, the restoration of 
nervous power, as indicated by the reappearance of the 
phosphene, is in the reverse order to that above given. 

It is advisable, in all cases of cataract, before proceeding 
to use either the ophthalmoscope or convex lens, to dilate the 
pupil with atropine, by which means we obtain a Tiew of com- 
mencing striated opacities at the very edge of the lens. Listing 
extols the entoptic test for discovering lenticular opacity 
in the incipient stage. The patient is desired to look at the 
clear sky through a small bole in a card made with the finest 
sewing needle ; in this way the abnormal opacities are readily 
brought into subjective contemplation as various dark spots 
and streaks " in the field of dissipation of the nearly parallel 
homo- centrical light, and in general can be perceived earlier 
than it is possible to discover them as objects from without ; 
and it is hereby demonstrable that these dark spots, which 
prevent the course of the rays of light through the dioptric 
media, are situated at a small distance from the pupil, in the 
lens or near its capsular covering." 

It is quite unnecessary for me to dwell upon the import- 
ance of being able to diagnose vrith absolute certainty the 
cataractous form of disease. The question of cataract, or 
other change in the dioptric media, we are expected to decide 
without hesitation ; and the opinion given will implicate the 
character of the medical man in the issue of the case. In 
foi-mer times, it was very difficult to determine, not only the 
existence, but the seat of the cataract, and to say whether an 
opacity was one affecting the crystaUine capsule, the lens, 
the vitreous humour, or depended upon a change of the retina, 
or of the choroid coat.* 

* Dr. Jlackensie very properly dnclla npon Hie importance of being iliie 
to distin[;ui^li tht early Gtuges of caluruct from ununi'ofita. He observes: 
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A short time Bince, a mechanic presented himself to me 
at the hospital, who had been pronounced amaurotic. No 
visible change could be detected in tlio dioptric media by 
daylight. I examined the eye with the ophthalmoscope, and 
perceived a grey-coloured central opacity on the posterior 
capsule of the lens. The vessels of the retina and optic 
nerve, at first seen with difficulty, were, after a little search- 
ing, found in a nearly normal condition. It is not improbable 
that the opacity commenced after this patient was pro- 
nounced amaurotic ; nevertheless, the fact is worth recording, 
and shows the value of the ophthalmoscope in all cases 
of doubt. 

In another case which fell under my observation, the 
patient was about to undergo a needless operation for the 

restoration of her sight, Mary F came to London for 

the purpose of submitting to the operation for sujjposed 
cataracts. Upon examining the eyes with the ophthalmo- 
scope, the lenses were found perfectly free from disease. In 
the left eye a crescent of pigment surrounded the periphery 
of the optic nerve, and a small apoplectic clot covered 
the centre. In the right eye, a black spot covered the fora- 
men centrale, and dark grey bodies floated in the vitreons. 
The vessels and optic nerve were mach obscured by the large 
amount of blood in the eye, and by reflection it imparted an 
apparent opacity to the lenses; this had evidently misled 
when the ordinary mode of examination alone was thought 
sufficient to decide the state of the case. The patient, a 



presents himaelf to a practitioner who 
to be ODe of incipient cataract, the advice 
t with putienco till the diaeaae be fnllj de- 
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instead of a cataract, tho 



■■ If a patient with incipient 
mialakoa the case and 
which he will give will be t 
veloped, then to Huhout to 
e montba wiUi a failj 
practitioner would neceBsarily feel that he had lost the only season for treat- 
ing an amanrotic affection with success. The opposite mistake would proha- 
bty lead him to the employment of depletioD, mercury, and counter-Irritation, 
by which his patient's health might be serionalj injured, but which could 
have no eSect io removing an inclpicni opacity of the lens." — Mackenzie's 
'Diseases of the Eye,' 4th Edition, 
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delicate woman, was suckling; and to tMs in part may be 
attributed the deterioration of sight. 

A blacksmith, whose imperfection of vision in the right eye 
had been said to proceed from incipient cataract ; the oph- 
thalmoscope showed the opacity to he one of reflection, from 
internal congestion, and the patient was cured by local 
abstraction of blood, perfect rest, and brisk pui'gation, fol- 
lowed by tonics. 

Diseases of the Vitreous Body. Cystice^-cus. 

The vitreous humour ia frequently the seat of opacities ; 
but some caution ia necessary in determining the character of 
such defects, as they are nearly always associated mth either 
choroidal or retinal. disorganization — sometimes thread-like 
traces of the nourishing vessels becoming more prominent 
than in the normal state; presenting an appearance not 
inaptly described as funnel-shaped striated nebulosities. In 
the healthy eye, this filamentous structure is with difficulty to 
be discerned, as the deUcate fibres are transparent, and pos- 
sess a refractive power nearly the same as the general mass 
of the vitreous in which they repose. They may be best 
observed in the fcctal state, as they consist of the branches of 
the hyaloid artery, which disappears as its function of deve- 
loping the vitreous body is accomplished. Their remains, 
however, may be plainly discerned in certain pathological 
conditions in the adult. 

An interesting case, recorded by Coccius, well illustrates 
the real nature of this filamentous structure ; and also the 
changes in the appearance of the vitreous produced by 
disease. 

" A woman, 36 years of age, had suddenly remarked, four weeks 
previously, a cloudiness of the visual field ; this in a few houra had so 
much increased that she lost al! power of recognition, and was obliged 
to be led by another person. Externally, the eyes seemed normal, the iria 
of a bright green, and samewhat inaptive. The vitreous body was fluid. 
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and contained small point- like opacities ; BOme of the particles behind the 
lens moved over the whole length of the vertical and transverse diame- 
ters. Towards the fundus, a number of veasels, which slowly changed 
their position as Ibe eye was rotated in various directions, in the right 
more than in the left eye ; the longest of them projected as far as the 
middle of the vitreous body, where it ended in a long white row to a 
point, and was lost in the upper part of the globe. Many such threads 
were seen connected with short vessels, which appeared to be terminal 
capillary loops. The retina was extremely vascular ; vessels which ap- 
peared to be on the surface of the retina when the eye was at rest were 
seen to move in small curves by means of violent motions of the eye. 
The retinal veins were extremely tortuous, and in many parts com- 
pletely covered by opaque retina." 

After watching this case for many weeks, Cocciua became convinced 
that tlieae vesseb in the vitreous body ware really extensions of those 
of the retina ; they were connected both with the venous and arterial 
branches of the retina. Their size was about that of the average arterial 
vessels in the equatorial region of the eye, and they all sprang from 
near the entrance of the optic nerve. No boundary between the papilla 
optici and the rest of the fundus could be perceived. In the right 
eye there occurred, at a subsequent period, a considerable extravasatiDn 
of blood, which yielded to antiphlogistic treatment, and the vitreous 
became somewhat clearer. • 

EfFusioD of blood into the vitreous is a cause of opacity, a 
cloudineBS extending some distance around the clot. Tliis 
affection is apt to occur suddenly after violent exertion, and 
is Bometimes called apoplexij of the eye. It may also arise 
spontaneously from conBtitutional weakness of the vessels. 
Grj^e describes cases in which he has recognised this condition, 
and also intra-ocular bsemorrhages, occurring periodically 
during intervals extending over several months. Opacities due 
to these causes are best observed by light thrown obliquely into 
the eye, after the pupil has been properly dilated by atropine ; 
the clot being then exomiued by a double convex lens. 

An instructive case, where a remarkable ossific deposit 
had obliterated the vitreous body, is described by Spree, an 
emioent Belgium oculist, and quoted by Mackenzie in his 
Qlreatise of Diseases of the Eye, An operation for cataract 
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had failed in restoring sight, and the patient continued to 
suffer pain in the eye till the time of his death. On dissec- 
tion, morhid adhesions were found between the choroid and 
the neighbouring parts ; there was no trace of the retina, and 
in place of the vitreous body there was a long substance, con- 
Tex posteriorly and concave anteriorly, and half an inch in 
thictness. It is not improbable that the imperfect means 
of diaguosing affections of the eye, available at the date of 
this extraordinary case, led to a false conclusion, and that 
a useless operation for cataract was the result. It is well 
always to bear in mind that many CEises of opacity due to 
ossific deposits within the vitreous body are on record ; and it 
frequently happens that a lens depressed into the vitreous 
becomes ossified, or very hard, instead of being absorbed, and 
thus interferes with the success of the operation. It may also 
faU forward through the pupil when the patient happens to 
stoop, and then it becomes a source of great irritation and 
local intiammation. 

Fluidity of the vitreous body, without myodeaopia (float- 
ing substances in it), I do not remember to have seen; and 
the large quantity of muscat which I have observed floating 
about in some eyes, induces me to believe that a great portion 
of the pigmentum nigrum must have become detached, 
escaping into the vitreous. In a case lately examined, the 
patient being fifty years of age, his eyes, upon casual inspec- 
tion appearing free from disease, the immense quantity of 
floating bodies surprised me ; nevertheless the man had been 
pronounced an impostor. 

Irrespective of those numerous false subjective symptomB 
of fancied obscurity so frequently complained of by glaucoma- 
tous patients, and which might be suspected, as occasioned 
;by the presence of floating bodies in the vitreous, it is now 
known that microscopic corpuscles may exist ; and when once 
a person detects them, such frequent notice is taken of them 
that they become exceedingly troublesome. Eyes so affected 
present httle or no change whereby the existence of the cor- 
puscles can be detected; hut all doubts as to the nature 
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of eiich cases ni'e now readily clejired up by the use of the 
opbtlialmoscope, which has also led to many important modi- 
fications in the diagnosis, and consequently the treatment of 
many diseases of the eye. An oblique light fi'om the plane 
mirror shows these changes, as I have remarked before, in the 
vitreous better than a convex mirror, and there is no difficulty 
in determining the position of exudations, or of corpuscles 
between the cornea and focal centre of the eye, or between 
the focal centre and the sensitive layer. In such changes, 
vre no longer depend on philosophical reasoning for an expla- 
nation of the cause, in moat cases, of this heretofore obscure 
disorganization ; the ophthalmoscope now clears up the diffi- 
culty, and gives a better explanation than philosophers were 
wont to give, and whose experiments, in some instances, 
it appears to me, mnst have originated bodies having no real 
existence in some eyes when e^erimented on. I might 
instance the experiment of causing a person to search for 
musca; " through a pin-hole made in a card, or the eye-glass 
of a compound microscope " — a fallacious mode of procedure, 
since we find, by placing a card with a pin-hole in it before 
the eye, external objects, as particles of very fine dnst, 
constantly floating about, or the eyelashes are, in this way, 
much magnified, and at the same time so ill-defined as to 
puzzle most patients; and whether the objects seen, are 
floating outside or inside the eye, they cannot positively say. 
" Nothing serves so much to increase the perception of rauscae 
ToUtantes as often searching for them through pin-holes, 
lenses, &c. Such experiments seem to rouse them into 
existence; and he who has thus brought himself to discover 
them, continues to see them, and cannot get quit of them."* 
Although diseases of the vitreous humour are not at all un-- 
frequent, patients often complain of spots, flakes, or shreds, ap- 
parently before the eye, where I have been unable to detect the 
presence of any exudations in the vitreous, but have found a 
congested state of the retinal vessels sufficiently great to 
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acootmt for these supposed shreds or spots. In such 
cases, the removal or abatement of the probable exciting cause 
is the first thing to be attended to. Rest to the eyes, if they 
have been overstrained, relaxation from buBincsB, quiet to the 
mind, a well-regulated diet, exercise, and change of air, afford 
a wide margin of opportunity for improvement. In the fol- 
lowing case, I observed a curious condition in the vitreous 
body, which was the cause of the muacae complained of. 

S. M— — , aged 25, complained that for four years her left eye had 
been affected with a constant appearance of dark spntB obacuring vision, 
and had never been eo strong as the riglit. On the least exposure to 
cold, she sufferti from ophthalmia, and frequently feels severe pain in the 
head, with dimness of sight. Can see objects distinctly at a distance ; 
but when looking at near ones, they appear misty and as if covered with 
black spots, or a veil were interposed. There is very alight diffused 
opacity of the cornea. Eitamined with the ophthalmoscope, a floating 
greyish mass in the vitreous humour could be seen, which at times 
floated up and obscured the optic nerve ; the vessels of the retina could 
then only be made out with difficulty. Alteratives and a mixture of 
soda and decot. cinchon. were prescribed, with change of air ; and in a 
month the patient was considerably improved. 

Floating bodies, muscie, are not unfrequently the cause of 
very troublesome spectral illusions. A young lady suffering 
from muscse often imagines she sees persons or animals 
moving about her room, which is pai-ticularly troublesome 
towards evening, or in a dull light, as then the pupils become 
dilated. This condition will explain many curious illusions of 
which we hear, and find associated with particular tempera^ 
ments, and in hysteria, hypochondriasis, febrile and other 
afiections; mostly curable by judicious medical treatment. 

"An optical spectrum is seen when the eye has been 
strained by looking on any particular object or colour. The 
ray of white hght consists of the three prismatic or primitive 
colours. Now, if the eye is fatigued by one of these colours, 
or it be lost, mechanically or physiologically, the impression 
of two only will remain, and this accidental or complementary 



CySTICBROCE. 



143 






colour is composed of the two remaining constituents of the 

white ray. Thus, if the eye has been strained on a, red 
colour, it is insensible to this, but perceives the Hue and the 
yellow, the combination of which is green. So, if we look long 
on a green spot, and then fix the eye ou while paper, the 
spectrum will be of a light red. A violet spot will become 
yellow; a filtte spot orange-red; a bJack spot will entirely 
disappear on a white ground, for it has no complementary 
colour; but it appears white on a dark ground, as a white 
spot will change to black. The colours of objects are also 
changed in some cases in ophthalmia ; the eye, from certain 
diseases of the nerve, may only see half its object ; the same 
things may appear and disappear alternately ; otjects at rest 
may appear in motion, and the spectral images of persons and 
things formerly seen may be exactly reproduced. Even 
more than this may occur physically, for material objects may 
seem what they are not, and especially under certain predis- 
posing causes of a mental nature. 

" Optical illusions at times present themselves in very 
curious and mystic aspects, which is, doubtless, owing as 
much to some temporary derangement of the organ of vision, 
or to that of bodily ill health, as to external refraction."* 

Cydicercus. — The presence of entozoa in the deeper parts 
of the human eye has only been demonstrated since the intro- 
duction of the ophthalmoscope into medical practice. Ku- 
merous eases, however, are now on record, especially in the 
annals of German ophthalmology. In England they appear 
to he of much rarer occurrence ; and considerable care is 
required, in the examination of such cases, not to be led into 
error, as common encysted tumours sometimes bear a very 
remarkable resemblance. They have long been knovm to 
invade the areolar tissue of the orbit and the anterior cham- 
ber, where, of course, they admit of a much easier recognition 
than when they are believed to exist in the vitreous humour ; 
or, as Von Grafe alleges, who was the first to describe them 
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in these situations, between the hyaloid membrane and the 
retina. 

In the most favoui'ahle cases for diagnosis, the head and 
body of the cysticercus may be seen through its deUcate 
enveloping membrane; and when this has not been possible 
by the increased turbidity of the vitreous humour, by fixing 
the axis of vision, the walls of the vesicle will sometimes ex- 
hibit flattenings, or cup-hke depressions, alternately produced, 
and simultaneously in several places, together with thq 
movements which diffused themselves in an undulatory 
manner. Changes also take place in the choroid, which 
assumes a pale yellow colour in the vicinity of the entozoon, 
and an effimion of serum may take place beneath the retina. 
The transparency of the vitreous becomes affected, and a film- 
like opacity may be observed. Vision is very considerably 
diminished; and as it is not unusual in such cases to find the 
system generally predisposed for the appearance of entozoa, in 
some form or other, inquiries into the history of the case will 
materially assist our diagnosis. 

Grafe gives the particulars of many interesting cases of 
cysticerci occurring in the vitreous humour, in patients 
whose ages varied from 10 to 53 years. Two cases occurred 
in males, suffering at the same time from tEenia ; four cases 
occurred in females, one of whom only was affected vrith 
t£enia, and had cerebral sj-mptoms, with pai'alysis of one arm, 
co-existing; supposed to have been produced by cysticerci in 
the substance of the brain. The parasites residing in the 
vitreous humour were enclosed in a membranous sac ; and it 
seems that they were supported for a long period with com- 
parative immunity of the other structures of the eye ; whereas, 
if developed on or under the retina, they generally excite 
inflammatory action, producing detachment of the retina by 
choroidal exudation, development of opacities in the vitreous 
humour, &c. with consecutive atrophy of the eyeball. 

The following case by Grafe illustrates the appearances 
presented by cysticercus in the vitreous humour : — 



IN THE VITBEOCS BODY. 

H, M , from Poaen, a boy, ten years old, complaining of am- 

lityopia of tlie right eye. Slight green discoloration of the iris, but no 
parenchymatous effusion. Pupil Blighlly dilated and Eluggish. On 
ophthalmoscopic investigation, a eysticercus is discovered in the vitreous 
iiumour, enclosed in a membvauous sac, which extends from a point 
just behind the posterior pole of the lens, and diverges, fan-like, in a 
system of radiated offsets, towards its posterior surface. Thence the 
sac extends nearly directly backwards, and is attached to the papilla of 
the optic nerve, which, with the exception of two narrow segments, is 
hidden from view. The fundus of the cysticereus itself seems to be 
situated in the middle of the vitreous humour, where it is distinguished 
by a sharp contour from the continuation of the sac. Just above the 
insertion of the sac, on the papiUa of the optic nerve, some spots of yel- 
low retinoid and sub-retinoid exudation were visible ; the retina and 
choroid otherwise normal. The undulatory motions of the parasite 
were distinctly visible. After two months, no change had occurred. 

In a similar case, described by Liebreich, no change was visiMe 
after nine months. 

In No. 46 of the ' Deutsche Klinik' for 1856, Grafe describes a 
moveable Cffsticercus cellulosm in the vitreous humour of a patient, 
which exhibited turbidity, in consequence of the irritation to which the 
foreign body gave rise. GrSfe made an opening through the sclerotic 
coat, and exti'acted the Cyxlieereas, with great difficulty. In tliis 
operation, the caudal part of the vessel was torn off, and the head and 
neck only, which were seized by a pair of forceps, could be got out. 
Under the microscope, the suckers of the Off slicareHg were seen to move 
for twenty' minutes. The vision of the patient improved ; he could 
read large print, count fingers, go out, &c. 

Cystieercus m the retina. — In this case, the patient observed, three 
weeks before his visiting Gr&fe's hospital, a cloud in front of the led eye, 
in the middle of the field of vision, diffusing itself thence towards the 
sides, BO that he had perfect sight from the sides only, whilst in the axis 
of vision large and strongly- illuminated objects were seen as if through 
a thick cloud. In course of time, however, sensibility to light was en- 
tirely extinguished. The lens and vitreous humour were clear; but in 
the retina, a shining greenish body vras seen, which was bordered by 
convex circular margins, and lay a little outwards from the centre of 
the retina, on the outside of the optic nerve. Examined in the indirect 
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manner, the body appeared os a perfect, roimdish, greenish Tesicle, four 
times larger in diameter than the entrance of the optic nerre. It was 
decidedly attached to the retina, and projected into the vitreous body, in 
which was perceived a white, hutton-like, projecting appendage, dis- 
tinclJy marked by its greater opacity and its colour, which shifted its 
place, and over which vessels ran forwards. 

In three weeks the vesicle had increased about one-third in diame- 
ter, and reached to the optic nerve. The head had passc-d from the 
centre to beneath the upper margin, and appeared to have grown tike 
a small vesicle out of the previous one ; that is to say, the envebping 
cyst had probably burst, and a small vesicle protruded which reached 
to the former. The retina had lost its normal colour, and was 
covered with irregular, blended, pale spots, of which Grafe did not 
know whether they lay in or behind the retina. In five months, the 
first vessel was completely collapsed ; and, instead of it, a folded trans- 
parent membrane, without determinate outlines, was to be seen moving 
up and down, and the second vesicle also was less distinctly detected 
with indeterminate outlines. The animal, however, was still alive, and 
its head lay towards the nasal aide. Cystic worms appeared in no other 
part of the body, nor did the patient suffer from tape-worm. 



Woimdi and Injuries to the Hye. 

Injuries to tho cornea from blows, or Ly detached 
pieces of foreign bodies striking it forcibly, are so eyident on 
examination as to require little comment here. The most 
serious consequence of such injuries is where the rupture of 
the cornea ensues and tho eye collapses, from the escape of 
the humours. In some cases, however, the laxity of the eon- 
juncti?a admits of its yielding without being torn, the tense 
sclerotica at the same time giving way tmder the violence 
inflicted. Tlie Ions has, under these circumstances, been ob- 
served protruding as a small tumour beneath tlje conjimctiva. 

An ordinary consequence of accidental division of the 
cornea is a prolapse of the iris appearing ; this membrane is 
seen protruding througli the opening. The choroid is also 



DTTRA-OOirLAR EFFCBION. 

frequently implicated, yet with good management vision will 
not be wholly lost, as in the following case : — 

Henry D , aged eigliteen, admitted November 7th, 1860, under 

my care. Whilst employed the evening before, a sharp piece of steel, 
upon whiuh he was at work, flew up and struck his right eye with con- 
siderable force. This cut through the nasa! aide of the sclerotica and 
cornea to the extent of a quarter of an inch. The iris and pigmental 
coat of the choroid protruded through the wound. He could not see 
daylight, and the eye gave him great pain. The anterior chamber and 
internal eye were filled with blood ; no !ena could be seen. He was 
put to bed, and a soft pad appUed. To take a quarter of a grmn of 
opium every four hours. 

Nov. 8th. — Has passed a comfortable night. 

11th. — A small quantity of vitreous humour escaped on removal of 
the pad. A piece of iris protruded ; this was removed, and a drop 
of solution of nitrate of silver applied. 

13th. — Ordered quinine with iron mixture. 

15th. — Wound united, and on the 17th he was discharged; to 
attend as an out-patient. 

23rd. — Wound quite healed ; has recovered some amount of 



There are no cases in which the advantage of the ophthal- 
moscope is more marked than those where the sight has been 
injured by traumatic intra-ocular effusions, as the following 
well UlustrateB : — 

" A young gentleman had been educated for the army, and in due 
course presented himself for esammation before the military surgeons. 
When the sight was to be tested, the surgeon placed his hand before 
the youth's left eye, when lo ! he could discern nothing with his right. 
He was a remarkably fine young man, and there was nothing to be 
seen under ordinary examination which explained his absence of sight. 
The only circumstance bearing on it which he could remember, was a 
severe blow on the eye from a cricket-ball some months previously. 
The ophthalmoscope at once revealed the nature of the injury. There 
was no retinal reflection whatever ; a clot of greenish hue, doubtless 
blood poured out at the time of the blow, occupied the posterior portion 
L 2 




of the vitrwug chamber, and completely pretented all vision. 
obliged to express an unfavourable opinion oa to the probable reatoration 
of aight When a clot has remwned bo long. wiUi little change beyond 
the loss of the red particles, there is small hope of its removal. The 
difference between the activity of absorption of blood from the aqueous 
chamber and the vitreous chamber is very great : I have seen the 
aqueous chamber cleared in twenty-four hours. Slow, on the other 
hand, is the disappearance of even a small effusion, when poured into 
the vitreous chamber."* 

SetaeAnunt of retina, with eoh&oma of the iru, the retuU of 

injutry infiicted by the jirin^ of blank cartridge. — William D , 

aged 19, applied to the hospital Sept. 22nd, ia02. — The accident was 
occasioned in the following manner : — On Easter Monday, being out 
with his corps, the Wilton Rifles, and some diatance in advance of a 
firing party, he received a violent blow to the nasal side of the right eye 
from a blank cartridge, which entirely deprived him of sight. He was 
at once taken to the infirmary, and carefully attended to. At the end 
of five or six weeks he could distinguish daylight ; he now sees the 
outline of large objects. The pupil is drawn downwards and inwards, 
and to the nasal side. The iris is of a duller colour than that of the left 
erye, and bears evidence of an old iritis ; there is also an extensive colo- 
boma. The ophthalmoscope renders visible a square-shaped detached 
portion of retina extending from the iris to the oplic nerve, which waves 
about when the eye-ball is put in motion. Ko vessels can be seen on 
the same side. A good deal of chorio- capillary congestion is lUl 
v<uble.f 

In penetrating wounds of the eye, the ophthalmoscope is 
of the greatest use, as the situation of any foreign body that 
may have entered and been left behind is readily discovered, 
after the absorption of the effused blood, which in the first 
instance often fills the aqueous chamber. Dr. Jiiger records 
an instructive case : — 

" A workman, engraving steel, was struck by a chip, which, passing 
through the cornea and Iria, lodged in the vitreous humour. Without 
suspecting the danger of his wound, he consulted Dr. J&ger ten days 

• Mr. White Cooper, Lancet, 1802, i See plate 1, flgure4. 
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after, for a slight affection of the sight. There was oiily a very small 
trace of a naunil in the cornea and iria. On examining the transparent 
media, a foreign body was seen envebped in plastic exudation as a con- 
sequence of inflammatory action,' the fragment of steel became encysted 
at the end of another week ; the vitreous humour recovered transparency, 
but the sight gradually declined. Five weeks after the accident, sepa- 
ration of the retina was discerned in the neighbourhood of the cyst. 
The separation soon extended over a third of the inferior and anterior 
portion of the retina, whilst a portion of the encysted fragment 
had moved from its first position, and was gravitating towards the 
middle of the eye. This displacement was attended with a slight 
pricking in the external parts of the eye. A plastic deposit then formed, 
raising the retina and hyaloid in the form of a cone, at the summit of 
which was the encysted body- In three months the fragment had 
reached the centre of the globe. At first horizontal, it had now become 
vertical. The eye retained its form, the lens its transparency, and 
there was some amount of side vision," 

With regard to cases of this sort, more than ordinary 
care is required in their investigation, to prevent any mistake 
as to the true situation of the foreign body; for in the illu- 
minated field of the ophthalmoscope it may appear as if in 
front of the lens when it is actually behind it. 

Rtiplure of the globe, with dlehealion of the lens. — William 

F , aged 48, admitted Oct. 5th, 1860. The patient, a baker 

by trade, stated that, five weeks before, he was struck on the (eft eye 
by a drunken companion, causing an extensive rupture of the globe 
towards the nasal aide, separation of five-sixths of the ciliary processes, 
and dislocation of the lens into the anterior chamber. A quantity 
of coagulated blood filled up the space behind the lens. Ptosis and 
internal atrabiamus immediately followed the receipt of the injury. 

He was attended by his usual medical man, who ultimately sent him 
to the hospital. When admitted, vision was wholly lost, and the pain 
more severe than for some days before. To reUeve this pain and re- 
store the part to a more natural condition, I extracted the lens, and 
with it the coagulated blood. This was done by a small upper section, 
and with considerable relief to the patient. A soft pad being afterwards 
applied, he was put to bed, and slept better than he had since the 
accident, 
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Oct. 7th. — A little puffy swelling about the lid. Having been ac- 
customed to the use of stimulanta, he was ordered dill diet, with six 
ounces of ^n daily. 

On the I2th, the eye was opened; the patient could see light with 
it, but the flap had not firmly united, 

2ith. — Going on well; can see more light; no atrabiamua, but 
still unable to laiae the lid. To take small doses of grey powder 
with quinine. 

Nov, 6th. — Although gradually improving, the ptosis is still per- 
ustent. To change his medicine for strychnine, one-sixteenth of a 
grain thrice a day. 

16th. — Dischargedj much improved ; vision considerable; has 
power over the movementa of the eyebdl, and some over the lid, being 
able to raise the latter sufficiently to see objects on the floor. 

Dialocation of the lens is a very common consequence of 

injuries to the eye from severe blows, and cases are recorded 
where, in debilitated or naturally weak constitutions 
this occurs, from over exertion, and dm^ing severe fits 
of coughing, or even sneezing. The best way of deter- 
mining whether the crystaUine is in its natural situation 
or not, is by the catoptrical test ; for if not in its jtlace behind 
the iris, neither the invertoil nor the more deeply erect image 
of a lighted taper passed in front of the eye will be visible ; 
only the image formed upon the cornea. An interesting case 
of dislocation of the lens into the anterior chamber of the 
eye during a fit of violent sneezing occurred in my own 
practice. 

DUloeation of the cryttaUine lens into Ike anterior chamber of the 
hft ei/e during a Jit of sneezing ; dispiaeement of leas in right. — 

A. B . aged 36, a German, had always been myopic. Two months 

ago, the sight of the left eye became unusually acute, so much so that 
objects appeared aa though seen through a magnifying glass, the nose 
seeming to him very prominent, and thereby causing much discomfort. 
On the 18th of April he was taking a walk, the sun shining strongly 
on his face, when suddenly he felt as though bhnJed in the left eye ; he 
immediately put up his hand and rubbed it. It should be stated that 



Juat previous to this he had a violent fit cf Bneezing. The sight of the 
eye was not lost, but he became very near-sighted. He was seen by 
Dr. Grasemann booli after the accident, and by his advice he consulted 
me. The lens was distinctly seen in the anterior chamber, and had a 
most brilliant appearance. I recommended the pupil to be dilated by 
atropine, and the patient to rem^n quiet in the recumbent position ; 
however, aa he was in no pain and suffered no inconvenience, be would 
not consent to the confinement. On the 2f!lh of April, inflammation act 
in, with [ihotophobia, and the night was one of most intense suffering, 
so much so that he niaJe an attempt to jump out of the window. 
Leeches were applied to the temple, morphia given in large doaea, and 
subsequently chloroform adminiatered, but without any alleviation of the 
extreme pain. On the 27th, nine daya after the accident, ho was ad- 
mitted into the Royal Westminster Ophthalmic Hospital, when I ex- 
tractod the lena, under chloroform. The extraction was made througii 
a small section in the cornea, and waa done under somewhat disadvan- 
tageous circumstancea, aa the anaisthetic had already produced very 
alarming symptoms. At seven p.m. he waa comfortable and firee from pain. 

April 2 8th. — Had a good night without the administration of an opiate. 

29th. — Still renmns easy and free from pain. 

30ch. — Did not pass quite so good a night, but on the whole he was 
going on well. 

May 4th. — To-day the eye was opened, and found to be progreaaing 
favourably. 

11th. — A amalt piece of the iris has cicatrized in the wound of the 
cornea. To be gently touched with the nitrate of silver. 

13lh. — Being very anxious to go out, he was discharged, and has 
quite recovered, with tolerable sight, requiring the usual convex glass. 

The lens, afier extraction, waa perfectly transparent, and apparently 
uninjured, except in form. When the eye waa first examined — that is, 
two days after the accident — neither the vessels of the retina nor of the 
choroid were at all changed, or in any way congested. The lens in the 
anterior chamber pressing upon the iris, making a considerable concavity 
and acting aa a foreign body, was the cause of the ciUary neurosis and 
torturing pEun. " It ahould be mentioned," says ray patient, " that 
both eyea were myopic, and more especially the right, which haa been 
weak for several years ; " accordingly I determined to make a 
careful examination of that eye alao, and at once discovered that the 
Lens was absent. Complete displacement had taken place, though it 
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was with some difficulty I assured rnyaelf of the feet. By placing tbe 
patient, however, in a reclining posture, (he lens came into view, and 
then, by employing oblique light, both Dr. Graaemann and myaclf made 
out to our satisfaction that the lens was quite transparent and perfect. 
It may be as well to note that, until this exambation with the ophthal- 
moscope, although he had been under the care of more than on© 
ophthalmic surgeon in Germany, the displacement of the lens of the 
eye had not been suspected. 

Some details of vision under such circninstajicea will be 
intereBting and new. As being the subjective oliservationB of an 
intelligent man reporting upon his own case, I give in his own 
words what he aptly terms au analysis of his sight, and which 
he drew up for my information : — Nov. 1862. 

"After the lens of my left eye had been extracted by you, in April, 
1 860, I made use of a pair of spectacles with convex glasses for reading 
and writing, of equal strength for both eyes, although the lens of the 
right eye still remained. For distant sight I made use of a second con- 
yex. glass before the right eye, which was much assisted by the use of 
these glasses, as well in regard to cleameas as U> distance. During the 
latter part of the summer of 18G0, 1 observed that I could no longer see 
sa well through the glasses with my right eye ; the glass of the specta- 
cles in front of it seemed to have some dark spots upon it, which im- 
peded vision, whereas other spots allowed ine to see more clearly. I began 
to clean the glasses, but as all my endeavours were in vain, I changed 
them for others, but obtained no relief. Soon afterwards I could 
distinguish nothing with my right eye hy the aid of spectacles and 
a lorgnette that I used at times. Then again it very soon began to gain 
its natural power of vision, so that I was enabled ta read at a greater 
distance without spectacles than I had ever before been able to accom- 
plish with or without spectacles. This appeared to me to be the conse- 
quence of over -excitement. Soon afterwards, this increased power of 
vision became interrupted, and I frequently saw objects double and 
triple, especially if at some distance off. This was again obviated by 
using the lorgnette with a convex glass before the right eye, but only 
for a short period. In November, 18(i0, an inBammation attacked this 
eye, which nearly deprived it of vision. By the use of warm fomenta- 
titms, aperients, and iodine, tlie inflammation was at length arrested, and 
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I was again able to see — but, without the aid of spectacles, worse than 
ever ; and with them, rather clearer than before. One day, whilst 
attempting to uae my lorgnette, 1 was much Burpriaed to find that 
1 could see most remarkably clear with it. Nevertheless, I was very 
much annoyed by a very disagreeable appearance before my right eye, 
which has since continued. WheneTer I lie down upon my back or 
stoop my head, a figure of an oval shape with a dark centre appears 
before my eye,* ifc wkok presenting the picture of the eye with the eye- 
ba,U. This figure sinks fi-om above downwards, and seems to float 
before the middle of the eye : it b transparent, and allows tiie right 
eye, when it is obliged to look tlirough it, to see clearer than through a 
lorgnette. This vision troubles me more or less, as my health is better 
or worse. It seems to me, that this transparent figure has by degrees 
obtained a somewhat darker colour. As long as I look straight forward 
1 do not observe it. I even now see rather better with my right eye 
than with my left, and can recognize all objects at a given distance 
without glasses ; but I still want a clearness of outline, and especially 
when I do not feel quite well, or after exerting my eyes too much ; ob- 
jects, as hunaan faces, appear to rr.e to have taken another form. For 
about sis months I have also observed that the pupil of my right eye 
has become much smaller, which has interfered with my vision. 
The use of belladonna always gives me great relief, and tlie day after 
its USB I see things in their true and natmal form." 

March 8th, 1863. — This patient applied again this day, the lens 
having accidentally passed into the anterior chamber, whilst stooping. 
Upon dilating the pupil, and placing him in the horizontal position, 
it went back without giving him further annoyance, and only a very 
slight degree of pain. 

Still more recently a case cajue under my cai-e , where a 
displacement of both lenses occurred in a child, the result of 
serere fits of whooping cough. 

The patient, J. A , a boy, five years old, whose father had died 

of consumption. The mother also was exceedingly delicate, The child 
had suffered from a succession of infantile diseases, the whooping cough 



Tbe lens rising ap and occnpfiug the pupillary aperture wonld prodnc 
this appearance. 
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having supervened upon on attack of menales. His eight, always weal^ 
now failed him so much tliat he could only distinguish large objects, and 
those in. a strong light; he was continually running against the 
choirs and tables. In general ajipearance the little patient was de- 
cidedly strumous, small In stature, the legs bent and generaUy deficient 
in bony material, the teeth being decayed and deficient A careful ex- 
amination proved that the lens of the riglit eye was displaced, without 
doubt displtu-'cd by the violence of the cough, which usually produced 
bleeding of the noae. In the left eye, still further mischief had resulted : 
the lens had in all probability been dissolved, as no trace of it could 
be seen afler a most careful search ; a portion of the retina hud also 
become detached. 

That a very severe injmy to the eye, accompanied with 
dislocation of the lous, sometimes occurs, with a singular fa- 
cility of reaction in the parts, which might suggest the ordinal^ 
phenomenon of healing by the first intention, is evident from 
the following case : — 

Jane S , aged 46, applied for relief July 16th, 18S3. She 

states, two days ago she received a blow fi-om her husband with a can- 
dlestick, and found herself suddenly deprived of sight, attended with 
considerable piun and uneasiness, for which she ivas recommended 
poultices. The left eye is softer to the touch than the right, and 
lather swollen at the inner canthus ; the cornea is transparent ; the iria 
irregular and dilated ; the leas can be seen moving in tlie vitreous 
humour ; it is still transparent, and admits of the retinal vessels being 
observed ; they appear to have lost their outline, from an effusion of blood, 
which ia floating about in patches ; the optic nerve is also observed to 
be covered by a clot. Ordered; Pil. byd. cum opio. om. nocl., and 
aperient draughts ; to apply three leeches, and use warm fomenta- 
tions. On the 23rd, much better ; vision in a great measure restored 
to right eye. In a fortnight this patient recovered sight in the right 
eye, and partially in the left, when slie left the hospital. 

Cases such as the following cannot in future occur, with 
the ready means now possessed of detecting displacement uf 
the lens. Immediate action, after first symptoms have 
subsided, must be taken to remove the lens, with every pro- 
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bability of Baving the sight of the injured eye. All the evils 
arising irom sympathetic irritation extendiug to the other eye 
will also be obviated or prevented. 

Dislocation of lens into anterior chamber; sympathetic irrita- 
tion of opposite eye. — W. A , aged GO, a maaon, admitted Aug. 

29th, IBGI. Injured the left eye with a lath 35 years ago. No doubt 
at this time the !ens was displaced by the blow ; for, immediately after, 
he Buffered from severe inflammation of the eye, and when he 
recovered, could barely tell light from darkness. About six months 
later, some lime fell into the eye ; although this did not give him much 
pmn, he has since been perfectly blind. For the last ten or twelve years, 
a hard yellowish -looking lens has been lying against the cornea. In 
front of the lens, and as if adherent to the cornea, is some cretaceous- 
looking deposit. Pupil dilated and fixed. lietinal vessels of oppoaiie 
eye congested, and sight much impaired. 

Aug 30th. — I extracted the lens by the upper section ; it was ad- 
herent to the cornea, and aome adhering portions were with difficulty 
scraped off. 

Sept, 1st — Pain less ; no swelling. 7th — General health im- 
proving. Gutt. Atrop.: Mist. Ammon, c Cinchon. 11th — Discliarged. 
VBion improving. 



DISEASES OF THE RETINA. 

R^niHs, acute and ehroitic — Hypermnia — Congestion — Apo- 
plexy, dwple aftd complicated, with Retinitis PigmerUosa, 
AJbuminuria, and Syphilitic Disease — Hfftision, (Edema, De- 
tached Bdina, Anamiia, Heinerahpia, Nyctalopia, Hemiopia, 
and Asthenopia. 

Now that the ophthalmoscope gives such sufficient oppor- 
tunity of distinguishing between functional disturbance of 
vision due to general and remote causes, and those positive 
objective appearances by whicli local disease may be almost 
unmistakeably known, the necessity has arisen for a com- 
plete revision of ophthalmic nomeuclatui'e, with corres- 
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ponding distindiness of definition, so that totally different 
diaeases may not be confoimded together, as was formerly too 
apt to be the case. This may be especially observed of a 
large class of symptoms wliicli formerly occupied so much of 
the attention of surgeons under the vague and indefinite term 
of amaurosis, and of which one distinguished practitioner in 
eye disease has observed, " both the patient and the doctor 
were blind." Without attempting, however, the arduous task 
of taking up the several varieties of amaurosis wbick have 
been invented to meet the extraordinary nature of the various 
cases which were classed under this head — or endeavouring to 
reconcile a few of the more prominent and persistent symp- 
toms with specific appearances in the ophthalmoscope, for the 
purpose of perpetuating what can only be now considered a 
superseded term — I have sought to base my remarks upon the 
principle of connecting with the name of the chief seat of the 
objective symptoms the usual affixes indicative of inflamma- 
tion, congestion, &c. 

The use of the tongue in determining the condition of the 
stomach is not more available now, than the corresponding 
resource in affections of the brain whicli the possession of the 
ophthalmoscope affords. The different phases of congestion, 
from the first sense of fulness, weight or beat in the eyes after 
exertion, to the more distressing symptoms of retinitis, 
appeal's to me a wide field for further observations ja this 
direction. As has been justly obser\'ed by Mr. Swan,* " In 
diseases the retina sympathises directly with the brain 
through the visual track producing either an increased sus- 
ceptibility from excitement, or a dulness from debility and 
oppression. It sympathises through the involuntary tract 
with the par vagum in disorders of the lungs or stomach, and 
in a less degree with the par vagum in disorders of the heart 
and part of the intestines which are more fully supplied by 
the sympathetic nerve. It sympathises vrith the sensitive 
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tract through the sentient nerves in disorders of the skin 
and conjunctiva. It sympathises least of all with the parts 
chiefly supplied by the sympathetic nerve, and, only, through 
the filaments of this nerve given to the ocular artery in com- 
mon with the rest of the internal carotid supplying the 
brain."* 

Before exact knowledge was possible, retinitis or inflam- 
mation of the retina vras a matter of very difficult diagnosis ; 
and the very different descriptions of the disease given by 
various writers were accordingly a source of much inconveni- 
ence, especially to young practitioners. And, at first sight,, 
some embarrassment may still arise, unless great care is taken 
to distinguish between the appearances of increased vascu- 
larity in the retina, and the choroid with which it is so 
closely aaaociated. In the former, however, the opacity 
induced is more general, and of a misty foggy-looking 
pinkish grey, through which the small hlood-vessela of 
a deeper red are indistinctly perceptible. The periphery 
of the optic ner\'e becomes ill defined, and the central 
vessels enlarged, the veins especially so ; nevertheless, their 
course is traced with difficulty- It may be also observed, as 
useful, that in eyes with a scanty pigmental deposit this 
opacity is not so well discerned as where the fundus presents 
a comparatively dark ground. Sometimes the loss of trans- 
parency may be traced to serous transudation into the vitreous 
humour. In choroiditis, the effusion would he under the 



* "A man poBsessed of a sound mind in a Iiealtl]^ bodj, endowed with 
organs of EenBE of perfect CDnslniction, and keeping in all things within the 
bounds of temperance and numeration, would be absolutely free from illosions 
and b all ncinatl 01)9. His ejc woold present to him noDe bat real eights ; hia 
ear wonld convey to him only real Bounds. Hie sleep would not be disturbed 
by dreams. The only aensatlons not esitotly corresponding to external 
objects wbicli be would e.sperlence, would consist in the substitution of the 
complemenlary colours for each other, if be ftitigued the eye by Dring it loo 
long on some bright object. The golden sua would appear lo hia closed eyes 
like a vioiet-colonrod wafer ; a window frame would seem to have dark panes 
and light sashes, and a dark picture with a gilt IVame would have its light 
and dark features transposed." 
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retina, lifting it up in distinct patches. When the capillaries 
of tho retina are ruptured, owing to over distension, the 
usually hEemorrhagic points are also yisible. Sometimes, when 
the case has become chronic, deposits upon the choroid can 
be discerned, of a peculiar character, as a narrow zone of a 
whitish colour surrounding a central spot of a pearly 
lustre. When the optic nerve entrance is undistinguishable 
from the rest of the fundus, its position is best determined 
by the point of exit of the larger veins. Serous effusion often 
takes place when retinitis occurs in connection with a syphi- 
litic disease, or in striunous habits. The earliest symptom of 
the disease is a gradual loss of sight; this increases until 
objects are recognized only with difficulty. The pain accom- 
panying the inflammatoi7 stage may not be sufficient to 
direct the patient's attention to the threatened mischief; 
so that the excessive photophobia and photopsia, upon which 
much reliance was formerly placed, is now known to be of 
little value or assistance in our diagnosis of retinitis. 

Eeiinitit. — J. B , aged 34, a clerk, admitted Sept. 6th, 1855. 

First noticed a remarkable reflection of the gas in church ; saw two dis- 
tinct rows about a quarter of a yard from each other. Upoo 
making a further effort, found he could not see to read with the left eye ; 
there was a mist immediately over the spot he looked at, and the lines, 
instead of appearing Btrmght, were zigzag, and every upright object di- 
verged trom the perpendicular to the right ; thus the sigkt became 
gradually mare and more LndiEdnet, until at last he could only discern 
large objects. He was more or leas troubled with flashes of fire. 

Ophthalmoscopic examination. — The central vessels of retina much 
congested, and optic disc nearly obacured ly an apparently overhanging 
cloud or capillary web. Ordered Plummer's pill, five grains, every 
night ; and sulphate of magnesia, half an ounce, the following morning. 
This treatment was occasionally discontinued, and then again resumed. 

On the 20th of October, he said, " I can now see a considerable 
distance; but every object appears to be in two places, the one not so 
distinct as the other. I cannot yet see to read other than very large 
print ; for instance, the heading of a newspaper. The lines are, how- 
ever, much Btraighter than formerly." At the end of another month. 
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he report* of himself, " by a steady adherence to your plan of treatment, 
I am much improved, and able to return to my duty." 

RetinilU. ~Johit W , aged 26, a plumber, admitted Sept. 5, 

18G1. Always had good health and eight up to the commencement of 
the present year. He then received a blow on tlie forehead, and from 
that time his sight has been growing dim, especially that of the left eye, 
in which he first perceived a change. The right eye remained perfectly 
good until March, when, after the application of a few leeches to the left 
temple, vision in this has been gradually gettjng weaker ; and, later, 
flashes of fire, with consideral)lo pain in the head. The globes are hard 
to the touch ; pupils slightly dilated and inactive. With the right eye 
he can only count fingers and make out a few letters, No. 20 type-tests ; 
with left he cannot do this— even No, 20 is seen as a blacfc patch. 

With ophthalmoscope the fundus is seen to be dotted over with very 
red spots of blood ; a dark crescentic ring nearly surrounds the optic 
nerve ; the vessels are distended, but very ill defined. As the treat- 
ment he had been the subject of during a greater part of ten months had 
effected so little for him, I resolved, first to try division of the ciliary 
muscle, for the relief of a considerable intra-ocular pressure, and after- 
wards a mild course of mercury. On Sept. Gth, I divided the ciliary 
muscle in both eyes. On the 16th, the mercury was changed for iron. 
Pour days later, he waa able to read No.lS type-tests, and became an 
out-patient. Great relief to all his symptoms, with amendment of sight, 
took place in a month from the time of his admission. 

HypetEeniia of the retina is a disease very frequently 
met -mth among persona engaged in occupations requir- 
ing constant and close use of the eye on small objects, such 
as engravers, jewellers, watchmakers, &c. who for the most 
part become presbyopic at a comparatively early age. The 
earliest inconvenience arises from a sense of lieaviness in the 
eyes, vrith dimnesB of the sight, an oppressive fulness in the 
brain, and flusliing heats over the scalp and face. At first, 
these are relieved by temporary rest, but only to return on 
resuming work. The ophthalmoscope reveals distension of 
the blood-vessels, the capillaries being enlarged, and the 
circulation through them impeded. The congested condition 
of the retinal papilla ia perhaps due to the direct compression 
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of the Tcina by a corresponding condition of the Teasels of the 
choroid. These appearances give way to proper measures of 
relief, as perfect rest to the eyes, &c. Some consider hyper- 
femia explained by the fatigue of the powers of accommoda- 
tion occasioned by the continued effort of the cihary muscle 
to shorten the visual focus. 

The second variety of hypersemia is most commonly met 
■with in adult age, where the system has hecome debilitated 
by long-continued abuse of tobacco and alcoholic stimulants, 
and illustrates how natui-aUy the fundus of the eye assumes 
conditions indicative of the general state of the body. The 
patients present the usual symptoms of incipient cerebral 
disorganization, in the tremulous movements of their tongue 
and general appearances. Here, on examination, will be 
found congestion much more considerable extending over the 
retinal field, and concealing in a great measure the papilla 
by a uniform deep red hue. When the optic nerve entrance is 
thus undistinguishable from the rest of the fundus, the course 
of the vessels which are still visible enables its situation to be 
made out. 

I have met with many cases of hyperasmia arising from 
over-work of the organ, exposure to cold and fatigue, and 
also from concussions produced by falls or blows, accompanied 
by some slight amount of cerebral disturbance. The ophthal- 
moscope reveals the shghtest degree of effused blood, and we 
can watch day by day its gradual absorption, and the restor- 
ation of suspended vision. HyperEemia is usually character- 
ised by increased vascularity, chiefly arising from the capillary 
injection over the optic disc, and a greater degree of venous 
congestion, which rapidly produces loss of transparency in the 
retinal membrane and vitreous humom-. When these changes 
are associated with capillary hemorrhages, then I consider the 
case is one of apoplexy of the retina, and consequently of a 
more serious character, often ending in disorganization of the 
retina. A good example of the simplest form of hypersemia 
occurred in a shepherd lately under my care. He was much 
exposed during the cold nights watching his flock ; at the 
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same time bis fooil was insufficient in quality (and quMutity. 
His first jvnniiyance arose from an inability to count liis sheep : 
this was soon followed by more alarming symptoms, for he 
couid no longer see tli(?m, and liad great difficulty in finding 
his way home. There was little or no pain, and when sent up 
to the hospital, the vascular distension was conaiderjihle 
over the whole fundus. Under good diet, nursing, alteratives, 
and tonics, in about a fortnight he was discharged, cured. 

Hyperemia frequently occurs in young persons ; among 
schoolboys I have met with sevL^ral cases. 

Master M. B , aged 12, a fair delicate looking boy, not very 

robust, after long fatiguing play, came home complaining of diinneBB of 
sight. Next day he was unable to read his lessons ; but as there was 
no objective sign indJcativu of any change in the eyes, his EtatemenC 
was discredited, and little or nothing was done for a week or more, 
when the boy's state became more alarming, and the medical attendant 
rccOHTimended the master tu bring him to me. He could only see the 
largest of jAger's test-types, tliere was great uncertainty in his walk, 
with an evident dragging of one leg, On examination with tlie ophthal- 
moscope, I found hypertemia affecting both eyes. My treatment in- 
sisted in rest, alteratives, iron, and counter-irritattun. I saw him agiun 
in a. fortnight; he was then improving, and could read No. 12 test- 
types; and at the end of a month, the retina was restored to health, 
and he has since remained perfectly well. 

Master H , aged nine, a delicate -looking boy, with a fair com- 
plexion, during a railway Journey kept his head a good deal out of win- 
dow of the carriage: when he got home he complained of being unable 
to see. He tried to read, but found all the letters running into each 
other ; he could only make out a part of very large type. Except a 
slight strabismus in one eye, and somewhat dilated state of the pupils, 
notliing could be made out of his case, and, therefore, a little opening 
medicine was given the iirst week. The boy still persisting in his first 
statement, his friends brought him to me. Tlie hyperiEniia here was 
very considerable ; under a similar kind of treatment as that adopted 
in the former case, he quite recovered. 

I could multiply those cases, and quote numerous exam- 
ples, with some shght vaiiatious, more especially occurring. 
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I would obEGrve, among children of the poor : bat, as my 
object 13 to direct attention more to a class of cases whidi 
have been quite unintelligible, and must have remained so 
without the aid of the ophthalmoscope, I content myself with 
the recital of a few well-marked instances. 

Chronic Retinitis. — In chronic retinitis, the symptoms are 
of the same character as in hyperemia, hut more strongly 
mai'ked. The uneasiness and aching in the eye are much 
more troublesome; frequently the pain is sevei'e; in many 
cases there is violent headache. The 1.13100 has lost its 
cleamess; small or distant objects, in particular, are no 
longer sharply defined- The field of vision is Bometimes en- 
croached upon in various directions. Light ia unpleasant, 
and the patient finds comfort in the shade. The sight fluc- 
tuates much and rapidly ; sometimes it is lost altogether for 
a few minutes. Most patients complain of a haze or fog 
before the eyes, which may increase in density until the sight 
is destroyed. In some, any sudden concussion of the body — as 
that produced, for instance, by stumbling, coughing, or sneez- 
ing— -produces flashes of light, as if the eyes had received a 
blow; others see brightly-coloured spectra, in the form of 
rings, spots, &c. For my own part, I look upon this disease 
as one, more of a recuiretU, than a chronic character ; it is also 
very often complicated by some change in the choroid coat, 
and exudation between the two membranes. 

0}ikt/i(tlmosc'ipic. ApptaTfiiices. — At the first glance, we see 
that the optic nerve is not in a normal condition, and that 
the fundus of the eye in its immediate neighbourhood has 
undergone some change in colour. In very shght cases, a 
portion of the margin of the disc is concealed by a fasciculus 
of vessels. In more advanced cases, one-half or more of the 
papilla may he concealed ; in confirmed cases, the whole of 
the papilla is so covered that it requires some attention to 
make it out. The situation can always be discovered by the 
converging point of the central veins and arteries, which re- 
tain their distinctness, although it is frequently very difficult to 
trace any part of its circmnference. The I'etina may preserve 




its natural appearance, but occasionally we find an ill-defined 
spot, in which the colour has become somewhat changed aod 
brightened, the hue being yellowish red, with a slight glaze of 
a bluish or greenish tint. The region about the macula htm is 
generally very red. 

Ohronic Retinitis. — Thomas R , aged 29, diaaenting miniater. 

Two years ago, a speck appeared in each eye, and so annoyed him 
that he was obliged to consult a medical man, who pronounced it inci- 
pient cataract ; not feeling satisfied, he was induced to go to a 
humfflopath, who had him under his care for three months ; but not 
the slightest benefit resulted. He was subsequently blistered and sub- 
jected to other treatment ; still his sight became worse, and he was 
then sent to me. At the time, September, 1B67, his general health 
was good, with the exception of occasional headaches. 

Examined with ophthabnoseope. — In right eye a few very slight 
bands of lymph adherent in the anterior chamber, partial synechia ; 
thb eye he believes " to have been much inflamed during first attack, 
two years ago." Vessels of retina obscured by a dark-red spot 
surrounded by a greyish ring. The left is rather paler ; has also a red 
cloud siUTounded by a ring, and tortuous and congested vessels. The 
pupil of the left eye is dilated. In this case the congestion gave a 
greyish opaque appearance to the lenses ; the patient experienced much 
relief lirom attention to his general health, with improved diet, rest to 
the eyes and over-worked brain. On the 27tb of January, 1858, he 
thus writes to me : — " I have been compeUed to leave London to attend 
to my miniHteria! duties ; but during the time I was under your treat- 
ment my eyes improved so much that 1 am quite sure, if I could have 
remained near you, they would have continued to improve, and perhaps 
by this time been quite well ; neverthelesa, I am able to pursue my 
avocation." 

Chronic Relinitis. — A, B , aged 29, law-clerk, a tliin, tail, 

pale-looking, nervous man, applied to me June 29th, complaining of in- 
sensibility of retma of the left eye. During several months past, his eye 
has given him pain and annoyance ; at present time he cannot see to read 
or write with it ; general health tolerably good ; but frequently suffers 
fi'om bilious attacks. The iris of left eye slightly changed in colour ; 
the lens by daylight appears opaque ; but upon niaking an examination 
with the ophthalmoscope, it was seen to be perfectly clear, the colour 
M 2 



being evidently due to congestion behind the lens. The veeaels of the retina 
irregular, and ao much congested as to conceal the entrance of the optic 
nerve ; slight serous effiiaion between choroid and retina. Pit. Hy- 
drargyriwith aperients were ordered continuously. Under this treatment 
he improved ; tonics were then prescribed for a fortnight, and at the end 
of a month he waa able to resume hia occupation. 

These cases illustrate the value of the ophthalmoscope 
in deciding the question of opacity of the lens, thereby 
enabling us at once to direct attention to the seat of dieeaae ; 
hence the favourable results.' I have lately seen this last- 
mentioned patient, who has had no return of the affection. 
He has, however, strictly followed the adrice given bim as re- 
gards rest to the eyes and attention to his general health. 

Choriic Selinilii, from an old apoplexy. — E. V , aged 31, 

states that in his left eye he has three or four deep brown acales, 
and one much larger than the rest. They are enclosed in circles by 
day, and at night reacmble cpots and a network of blood ; occasionally 
long Btreauis of liglil flash over the sight. Believes the dieeaae was 
produced by a blow on tlie temple about seventeen years ago, for which 
cupping, leeching, and salivation were resorted to, but did not quite re- 
move the dimness of vision. With the ophthalmoscope the retinal 
vessels of left eye are seen to be much congested ; theae give oiF a cir- 
cular zone of vessels, which mask the entrance of the optic nerve. In 
the right eye there la less congestion ; but many vessels run over the 
entrance of the optii; nerve, and are no doubt Ihe cause of the web-like 
appearance complained ufl Small doses of Hyd. cum Creta at night, and 
a mixture of Ferri, Cit. with Quinine and Sulphate of Magnesia twicea 
day, were prescribed, and regularly taken for three months, I then ex- 
amined his eyes, and found the congestion had considerably diminished, 
and the entraiice of the optic nerve, with its vessels, was in a healthier 
state : he was al>le to resume his former occupalion. 

Dr. AnagriOEtakis relates of one : " Beillaud, a book- 
keeper, aged 42, of a sanguineous habit, who, during recovery 
from au attack of dysentery, experienced, without any known 
cause, a remarkable weakness of sight ; at the end of a month 
the left eye could scarcely distinguish day from night. With 
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the exception of a greenish opacity, a slight Jilatation of the 
pupil, and some injection of the conjunctival vessels, there 
were no other symptoms to account fur the blindness. The 
ophthalmoscope revealed congestion of the vessels of the 
retina, with many small hemorrhagic j>atche8 of diiferent 
shades of colour distributed over the retina." 

In several cases of congestive amblyopia, which came 
under the care of Dr. Anagnostakis, as well as in a few ad- 
vanced cases, in which the eyes presented a peculiar glauco- 
matous appearance, he observed blood effused beneath the 
retina ; in other cases, hypenemia of the retina was the only 
alteration he could positively make out, and in no instance 
was there any change in the crystaUine, or vitreous tody. 



Apoplexy of Retinn. 

The constant association of a critical phenomenon affect- 
ing the fundus of the eye, with a general epileptic seizure in 
the system, and producing the ophthalmoscopic appearances 
of congestion, mpture of small blood-vessels and slight opacity 
in the retina, would warrant the supposition that a premoni- 
tory stage exists, advantage of which might he taken to arrest 
the progress of the constitutional evil, if means were taken 
to discover its existence by an early examination of the eyes. 
Loss of vision mostly confined to one eye is associated with 
other symptoms of paralysis affecting the same side of the 
body, and is occasionally seen in the plethoric as well as in 
the anamic subject; the local circulation being affected in 
one case with positive, in the other with relative, plethora. 
The loss of sight is Irequently preceded by some kind of fit, or 
confusion of the senses, of which the patient has retained a 
very imperfect recollection, and therefore can give no very 
satisfactory account of the attack. In some cases which have 
come under my observation, the sjTnptoms have given so 
small an amount of inconvenience and uneasiness, that, but 
for the loss of vision and ptosis, these pei-sons, in all proba- 



166 APOPLEXY OF RETINA, 

bility, would not have placed themselves iinder medical treat- 
ment. In apoplectic or paralytic ptosis, the orbicularis 
palpebrarum, preserving its power, keeps the eyelid con- 
Btantly closed, so that the patient can see nothing imleBs he 
raises the lid with his finger ; when he does, he sees every- 
thing around him douiile ; and if he tries to walk, he is imme- 
diately afi'ected with an amount of vertigo that may cause hira 
to faU to the ground. Upon raising the lid, the pupil is seen 
to be fully dilated, or much more dilated than that of its 
fellow. This is associated with an amount of obscuration of 
vision varying in kind and degree with the extent of the 
retinal haemorrliage. 

Dr. Brown S^quard writes — " But few persons are aware 
how completely certain cases of paralysis, Irom alterations of 
the blood, may resemble the paralysis due to an organic dis- 
ease of the brain, I have seen several cases of panUysis of 
most muscles of the body accompanied with symptoms of an 
organic affection of the brain, such as ptosis, diplopia, ambly- 
opia, giddiness, loss of speech, occasional delirium, loss of 
memory, &c. ; in other words, such a group of symptoms, 
that, had not proper care been taken, a mistake of diagnosis 
would have been made. The influence of the treatment in 
those cases confirmed my view of the nature of the affection, 
and the patients were cured or much benefited by iron, qui- 
nine, strj-chnJTie, ammonia, cod-liver oil, wine, cold douche on 
the spine, shampooing, and other means of tonic treatment. 
The many causes of alteration in the quantity and quality of 
blood, such as dysentery, typhoid fever, measles, scarlet fever, 
diphtheria, albuminuria, intermittent fever, &c. are all able 
to produce paralysis ; and, as a general rule, the paralysis, 
owing to an alteration in the blood, extends to the muscles of 
the trunk and hmbs." 

The ophthalmoscope shows a considerable amount of 
capillary congestion, which nearly hides the optic disc from 
view; the fundus is studded with clots, and it is in vain to 
expect to see the ruptured vessel. The only guide we have, 
and whert^by we are enabled to say whether the effusion be 
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recent or otherwise, is the colour. "We e.in distinguish the 
crimson colour of fresh blood from the older apoplectic clots, 
which closely resemble the dark colour of venous blood ; or, 
from having become maty, leave dart, hEematine stains in the 
meshes of the retina. The most noteworthy part of the 
treatment in such cases is the speedy relief of the more 
urgent symptoms by the division of the ciliary muscle, espe- 
cially when effused blood is seen in the vitreous humour, or 
making its way towards the anterior chamber. The pressure 
on the reUna is at once relieved. 

Apnplixy of the retina; clot caeering the macula lutea — Margaret 

A -, aged 3D, admitted August, 1862. On the Monday previoagly 

to a]iplying, had fallen aaleep after aeveral days' suffering with headavh* 
and giddiness. Ujion being suddenly roused, she found the sight of the 
right eye completely gone, and uould not diatinguiah daylight. Had 
tluee attacks of paralysis when a child, and is stiE unable to use the 
right leg, whith she drags after her, Emd reciuirea a stick. Has- 
hxid no attack since she attained womanhood. Two years ago, lost ber 
mother suddenly, and has Auffered much from domestic troubles auil 
bod health. 

The ophthalmoscope showa a large number of eictravaaated clots of 
blood over the fundus, and one in particular covers the macula lutea. 
The vision of the left eye ib also dim, and she canuot see to read 
medium tyjws. The treatment consisted of amall doBea of calomel, 
with iodide of potassium, aiid a seton in the temple. In a tew days the 
mouth became tender from the. calomel, and she was obliged to 
discontinue taking it 

Sept. 6th, — Mouth still affected. Sight of right eye very materially 
improved ; can distinguish fates, but unable to read, even iargest type. 

36th. — Sight improving; can now see large type. Last report, 
M. A. is making slow but steady progress. 

Setinal Apoplexy ; PiosU and Paralysis of same aide. — William 

C , aged 31, marmer, after long exposure at sea, in the beginning 

of 1861, was seized with pain and numbness down the right side. 
This continued for some weeks, when, after a sudden unconsciousness of 
everything around, which appeared to him to last but for a few minutes, 
there remained considerable pain on the right aide of the head, and he 
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fimnd he had loat the power of raiaing the right eyelid ; he saw double, 
and his vision nas much cnnfueed and very imperfect. As soon aa he 
landed, he mode his way to the Royal Westminster Ophthalmic Hoa- 
pital. He was in a low state of health, pulse weak, which he Baid 
arose Irom salt fuod and long expitsure during bod weather at eea. 
He had still numbness in his ann and leg, with some dragging of the 
latter. When the eyelid was fon'ibly raised, the pupil was seen to be 
dilated to the fullest extent, and directed outwards. The ophthalmo- 
scope showed a number of apoplectic clots in the meshes of the re^a, 
considerable capillary congestion covering the optic disc, and a few 
floating masses in the vitreous. The eyeball appeared harder to the 
touch than its fellow. 

Tiie treatment consisted in good diet, and small doses of Hyd. 
cum quina, with Mistura fern sidph. At the end of three montha 
he was able to resume his occupation, having nearly reg^ied 
the muscular power of the eyelid and limbs, and vision was much 
improved. 

JRelinal Apyfej^y ; PIokU of Right E-ie ; Partial Paralyng of 

tame side. — William M , aged 38, labourer, had an attack of 

rheumatism after working in damp and wet ; this was followed by a 
fit, and he was taken to a general hospital. Four mcnths afterwards 
he had anotlier fit, and found he could not lif^ his right hand, nor open 
his right eye. When he applied for advice, the numbness of the limb 
remained ; could not protrude the tongue without it turning to the 
right side ; upon raising the eyelid, there appeared a slight external 
strabismus, and fully-dilated pupil. Vision almost lost ; could scarcely 
distinguish the daylight. Pulse small ; in a low state of health ; apo- 
plectic clots cover more than half of the optic disc ; retina much 
congested ; vision in left eye imperfect ; can read only large type. 
Aft*r having this man three weeks under treatment as an out-patient, 
and findmg he did not improve, I admitted him into the hospital. He 
waa put on full diet at once ; and this, together with warmth and a 
comfortable bed. to which he had not been accustomed, and a mix- 
ture of iodide of potash in dec. cinchonse, in tlu'ee weeks restored the 
muscular power of the eye: he can now read No, 12 test-types at 18 
inches, and grasps the hand firmly. Good food and rest no doubt 
cftccted as much in this case as medical treatment. 

ApapUxy if Retina ; Ptosis of Right Eye, apd diglit general 
Paralgais. — John D , aged 33, a ccrmaji, generally enjoyed a fiur 
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amount of good health, although exposed a great many hours t» the 
cold in hiB daily occupation. About tliree months before, suffered a good 
deallrom pain across the forehead; thia was followed by dimness of sight, 
which however passed away. The day previous to hia admission, he 
was driving in the ci^, when he felt a numbness in all his limija ; Ills 
sight became suddenly dim, and he was obliged to give up the reins to a 
youth who was with him at the time. The right eyelid immediately 
became closed, and when he got home he could not find his ivay about. 
This was accompanied by much pain over the brow, and great' inability 
to rwse hifl arms and w^ about, and protrude the tongue. On the 
following day, a good deal of the paralysis had disappeared, and he was 
brought to the hospital ; the ptosis and dimness of sight were about the 
same. Upon raising the right eyelid, the pupil was seen to be com- 
pletely dilated, and the fundus much obscured by apoplectic clots ; the 
lefl eye shared in the congestion, although with this he could read the 
largest test-types. 

The treatment consisted in giving small doses of Hyd. cum quina 
every night, with the iodide of potass and bark mixture three timea a- 
day. Full diet, warmth and rest. At the end of two months, he 
perfectly recovered his health, his sight being quite restored. 

Apoplexy of Retina; Ptosis of Left Eye; Parlial Paralyeu. — 

Henry H , aged Si, a shoemaker ; a pale-faced, sickly-looking 

man ; has liad se\'era! slight paralytic fits ; Uvea irregularly, and can- 
not afford to eat meat often. Was treated for the fit in a general hos- 
pital, and regained the use of his limbs ; but the ptosis of left eye 
remains the same. He has no power over any of the muscles of the 
eye ; it, therefore, remains immoveable, and directed slightly outwa'ds. 
The pupil is fully dilated ; a few apoplectic clots seen distributed over 
the fundus, as well as in the meahes of the retina, with considerable 
capillary congestion. The optic disc appears to be whiter mid larger 
than in the normal eye. The treatment adopted in this case has been 
counter- irritation, with strychnine, iron, and quinine. He has been a 
little more than a month under treatment ; but no great amomit of 
improvement has as yet taken place. We here lack the good and suf- 
ficient food required to second the efforts of medical aid. 

With the gradual alisorption of the effused blood, a corres- 
ponding restoration of vision is expected ; othenrise the case 
Ijecomea chronic ; we have then remaining partial insensibility 
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of retina, and a fonn of disease which lias been termed by some, 
retinitis pigmentosa, tiie fimdua retaining its confused patchy 
appearance, having dark-coloured masses entangled in the 
retina, as well ae in the vitreoas humour. 

The sudden loss of vision, the dilated pupil, tbe special 
and general paralysis, are so many vfell-marked symptoms of 
paralysis due to alteration in the quality or quantity of blood ; 
and, assisted by the ophthalmoscope, there cannot now be 
much danger in confounding such cases with those arising 
from an irritation of certain parts of the cerebellum, acting 
upon some portion of the nervous apparatus of vision, ajid 
thus producing paralysis of the retina. The cases narrated 
are not seletited, but taken casually from among numei'ous 
others, the same in their general characters, and go far to 
show that " disease is in all cases not a positive existence, but 
a 7iegfUii»i ; not a new excess of action, but a deficiency; not a 
manifedaiion of life, but partial death ; and, therefore, that 
the business of the physician is, dii'ectly or indirectly, not to 
take away material, but to add ; not to diminish function, but 
to give it play ; not to weaken life, but to renew life.* 



lie-liiial Apoplexy, from Kidmy Disease. 

The interstitial substance of the retina, formerly believed 
to be nervous fibres, is now known to consist of a highly de- 
veloped connective tissue, which supports the grey nervous 
layer and its delicate capillary system. It is in this connec- 
tive tissue that, in albuminwia retinitis, fatty degeneration is 
first developed. A congestive stage of the vessels of the 
retina leads to minute extravasations, which become centres 
of induration. These seem to follow some order of progres- 
sive production, as the patches gradually enlarge, vrith a 
disposition to fonn an elevated zone round the optic disc, 
as if due to some deposit or exudation beneath the retina. 



* Dr. T. R. Chambers, ' MeiUcal TLmes," Nor. 18(11. 
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According to devalopment, there is also a proportionate 
degree of insensibility to liglit, up to complete loss of vision. 
Other appearances may be also frequently observed, such as 
the formation of large granular corpuscles, with a certain 
swelling up of the nerve fibres, causing them to look like gan- 
glionic cells. The fatty degeneration will sometimes be 
found to extend to sclerosis of the choroidal vessels. 

At the beginnmg of 1861, a young Jady, twenty years of age, came 
under my care, with unmiBtalteable symptoms of albuminuria ; but at 
that time I waa unable to make out the characteristic changes in the 
retina. There wae some congestion of the fundus with a slight hazi- 
ness, wliich gave a little appearance of muddiness to it. Although at 
this time the sight waa not impaired, I perceived a small amount of 
effusion between the retina and the choroid in both eyes. Before she 
died, however, I had ample opportunities of noting the progreaa of the 
disease, as revealed by the effects upon the retina in such cases. The 
blood is so altered by the diaorgauization in the Idihieys, which sepa- 
rates and discharges in tlie urine the albumen and red corpuscles, 
whilst the urea ia convoyed into the system, that almost every organ 
suifers from this circulatmg poison ; but it is only in the retinte that 
the aubsequent progreaaive changes of structure are visible. Ten days 
before the death of this patient, she saw with difficid.^, and at length 
could scarcely distinguish night from day. (See fig. 7, plate 2.) 

Another interesting case was that of Mr. U , aged sixty. The 

loss of vision waa confined to the left eye. The disease of the kidneys 
had been diagnosed tor upwards of two years. When he consulted me, 
the eight of the left eye was considered to be lost ; but by a course of 
medical treatment he regained about half vision ; for when he turned 
his head towards the left shoulder, he could see a dim outline of half my 
(ace, and large objects generally. At the time, however, he seemed to 
be progressing moat favourably, on attack of hemiplegia suddenly car- 
ried him off. The first symptoms of the fatal attack were pain in the 
head, followed by alight twitching of the face and impediment of speech. 
After a few weeks' care aid medical attention, these symptoms passed 
away — only, however, to be followed, in three or four weeks' time, by a 
more severe fit, depriving him entirely of t!ie use of the left side. In- 
sensibility of retina, still confined to the one eye, waa now complete ; 
the patient became comatoae, and died in forty-eight hours. 
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The following cases are instructive, iDasmach as I was led 
to believe in the existence of albuminuria from the ophthal- 
moscopic appearances of the retina. The value of such a 
means of diagnosis therefore cannot be estimated too highly, 
when the treatment depends so materially upon the nature of 
the constitutional disorder. 



Li 



Daniel F .aged forty, admitted August, 1861, a gas-fitter, 

complmned of very defective sight in both eyes. Had been rather a free 
liver, and twice under the influence of lead poison. For two years, had 
noticed swelling of the legs ; but, as he felt no inconvenience, had neg- 
lected to attend to it, nor did he notice whether at the time he passed 
less urine than usual. About three months since, he suHered a great 
deal with headache, and had frequent calls to pass his water during the 
night ; the legs again swelling ; undoubtedly cedematoua. Slight pain 
in the loins, urine scanty, albuminous and of low specific gravity. 

Ophthalmotcopic examinotion. — Pupils normal; numerous h«- 
morrhi^c spots distributed over the fimdus. especially around the 
optic discs ; in the left eye more apparent than in the right. In- 
terspersed tltfoughout were also observed several white patches, having 
a granular appearance mid higWy relhictive, and which I pro- 
nounced to be fetty degeneration of the retina. The urine was sub- 
jected lo a clijser examination, and found to contain albumen. A course 
of compound jalap powder, with preparations of iron, re-eBtahliahed the 
health of this [latlent, with unproved vision, in two months after the date 
of hU admission. (See fig. 10, plate 3.) 

John W , aged 2fi, admitted September, 1861. Always en- 
joyed good health and sight until the previous Dec. when he received a 
blow over the left eye, and shortly afterwards dimness of sight com- 
menced, which chiefly annoyed him towards night. Three monthfl 
ago, when his right eye firat became aflected, he went to a medical 
man, who leeched and blistered him ; but his sight getting worse, he 
applied at the Royal Westminster Ophthalmic Hospital, and was ad- 
mitted. Tlie eyeballs were much harder than natural, and the pupils 
somewhat dilated and inactive. With the right eye can count fingers 
and place his finger on the largest test-types. With the left, the lingers 
and test-types appear like black patches. With the ophthalmoscope, the 
retina of each eye was seen to be covered with hsemorrhagic spots and 
white patches, especially around the optic discs. The retinal veins were 
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remarkably tinged, and dark in colour. With these indipations, I was 
led to examine his urine, and found it of a yery low specific gravity and 
albuminous, which directed the course of treatment. 

In this case, from the evident turgidity, and intra-ocular pressure 
which accompanied it, I was induced to divide the ciliary muscle in 
both eyes, and had the satisfaction to find viBion very much improved 
the third day after the operation. In about three weeks from the date of 
admission, he was able to read Nos. 10 and 12 test-types. 

Dr. R. LiebrBioh relates an interesting case of retinal 
apoplexy associated with Briglit's disease, in the ' Archiv. fiir 
Ophthabnologie," 1859. He gives likewise a summary of the 
diagnostic appearances to be looked for. "It commences 
with retinal hyperBemia, the veins being fuller and more 
tortuous, becoming dark-red, aud sharply outlined on the 
comparatively dulled retina. Blood, frequently in the 
form of radiating streaks, is deposited between the nerve- 
iibres, sometimes as oval or round spots, which still more ob- 
scure the vessels and fundus. The optic disc is ill-defined, 
appearing but faintly under the efi'uBed blood. Small white 
round elevated spots are subsequently seen in different parts 
of the fundus ocuh; these increase in number around the 
optic disc ; there is, however, a greyish part of the retina left, 
somewhat circular in form, and rather larger than the optic 
disc. Erom its periphery, a thick, milt-white layer of grannie 
cells is deposited and continued along the course of the larger 
vessels. Later changes take place in the retina on the edges 
of the layer ; the granule cells do not appear in large white 
spots which have coalesced, but as groups of smaller ones, 
which arrange themselves peculiarly in the form of rays, while 
the middle of the macula lutea appears dark-red, contrasting 
with the white patches which surround it. In the normal 
parts of the retina, small ecchymoses soon take place, and 
more extensive extravasations cover a great part of the layers 
of fat, and transform the whole into a dark-red surface, or 
the retina becomes detached in its normal parts." 

Virchow regards the white patches of fatty degeneration 
described, as enlargements of the ganglionic cells, and not hy- 
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pertrophy caused by fatty degeneration. Further ir 
research will alone decide this point ; in the meantime, when 
such appearances present themselves to the eye, we should be 
led to investigate the state of the heart and kidneys. 

Other German writers have given ns rules whereby 
this form of the disease may be the more readily dia^ 
gnosed. It is said that " Retinal apoplexy arising from 
albuminuria may be distinguished from that produced liy 
other causes. 1st, In apoplexy from alhuminuria, the two 
retinas are commonly attacked at the same time, although in 
a more or less degree. In apoplexy dependent on other 
causes, one eye alone is generally affected. 2nd- In albumi- 
nuria, the effusion takes place around the oiitic papilla, in the 
form of a fan, but only rarely so in other cases, where also 
the effusion is situated at the lower part of the retina, behind 
or above the papilla. 3rd. In albuminuria, besides the apo- 
plectic clots, and the injection of the papilla, there is a 
marked muddiness of the whole central part of the retina, 
dependent on commencing fatty degeneration ; on the con- 
trary, when the apoplectic spots, although, perhaps, aa 
numerous as those dependent on albuminuria, arise from 
another cause, the retina is transparent, even in their imme- 
diate neighbourhood. 4th. In albuminuria, most of the 
apoplectic spots are arranged along and close to the veins, 
and generally behind these vessels, so as to present a linear 
striated appearance. In other cases, ww-connected with 
renal disease, the rupture of the vessels take place at their 
bifurcations, and the spot has a triangular or irregular form. 
5th. A peculiar phenomenon is manifested, in retinal apo- 
plexy from kidney disease, in the whitening of the red 
patches at an advanced stage of the disease. In other cases, 
the fluid part of the blood is absorbed, and the spot may thus 
become of even a deeper tint than before." 

I liave, however, seen several cases of symmetrical apoplexy 
of the retinffi where no symptom of kidney disease existed. A 
case in point was also reported in the pages of the ' Medical 
l^es ' last year. In this instance there was partial paralysis 
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of the left side, preceded by Iiead Bymptoma, which were per- 
sistent. The urine was carefully examined, and found perfectly 
normal. Unfortunately the pupils were dilated by atropine be- 
fore their condition was noted. The ophthalmoscope showed a 
small apoplectic effusion just helow the yellow spot in each eye. 
The above case supplies us with an interesting example of 
symmetrical extravasation of blood from the retinal Tessels 
occurring with other symptoms of disturbed cerebral circula- 
tion. The following note is appended to the repoi-t : — 

"From these cases it appears there are two groups of 
cases in which retinal apoplexies are observed. In one, tlio 
effusions take place in connection with albuminuria, and are, 
perhaps, quite as nearly allied to purpuric ecchjmoses as to 
those forms of lisemorrhages usually designated as apoplexies, 
and occurring in patients of all ages. In the other group, 
the retinal affection occurs coincidently with other indications 
of cerebral disturbances, in elderly people chiefly, and without 
any abnormal state of the kidneys co-existing. In these it is 
in ail probability dependent upon disease of the coats of the 
vessels ; and the rupture, no doubt, occurs during a temporary 
congestion of the whole cerebral system, the pressure of 
which the weakened vessels of the retina are unable to 
sustain." 



Inmisihilitif of Retitta due to SypMlitic Poison. 

It is now ascertained, with the ophthalmoscope, that where 
a defect of vision has accompanied or supervenes a syphilitic 
attack, the retina presents an unusually pale ansemic appear- 
ance, with irregulai' patches of exudation, fixed or loose 
floccuh, in the retina or vitreous. Frequently there is great 
intolerance of light, and a sense of heaviness and pain in the 
globe of the eye. The retinal circulation shows evidence of 
considerable disturbance, as the vessels are observed fre- 
quently to be very unequally dilated. The most interesting 
cases of this cLiss indicate serious complications iu the cere- 
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bral, or spinal system, paralysis in various forms, especially 
paraplegia, being present ; and it is inferred that pressure, 
due to some abnormal condition connected with the disease, is 
t!ie principal cause. There is a case on record of paraplegia 
originating in constitutional syphilis, where a gelatinous 
tumour was found pressing upon the spinal cord. The pain 
that frequently accompauios attaclis of this kind affords somo 
indication of its exciting cause, as it comes on rather late at 
night, as from 11 p. m, to 2 a,m. Rheumatic pains come on 
earlier in the evening, and neuralgic usually occur in the 
morning. In this circumstance an important aid to diagnosis 
is obtained, which will assist in distinguishing between sy- 
philitic and other forms of retinal disease. 

A case of paraplegia from syphilitic poison, which oc- 
curred in the practice of M. Ricord, affords a very useful and 
interesting illustration ; and I therefore quote it, as an ex- 
treme case certainly, but also as including all the chief symp- 
toms and ophthalmoscopic appearances which mai'k retinal 
complication with syphilitic disease. 

X , aged 30, of strong couatitution and. healthy family, con- 
tracted syphilis, with indurated chancre in 1 850, fijUnwed by secondaiy 
symptoms. These yielded to ordinary treatment ; but in 18&8 there 
were mucous patches on the lips, alternately disappearing under mer- 
cury, and retmiiiiig when treatment was suspended. Towards the end 
of 1858, he remarked increasing weakness of lower limbs, with difficulty 
of retaining urine. At the time he consulted Ricord, there was general 
debility, syphilitic psoriasjs, and evident paraplegia. He could hardly 
walk for ten or fifteen minutes. No abdominal tightness, constijmtion, 
and retention of urine. Bladder and sphincter both partially paralysed. 
From two to four grains of iodide of mercury were given daily, inunc- 
tions and tonics were also exhibited. In six or seven weeks, power over 
the limbs and bladder had greatly increased. Some debility, however, re- 
maned during that year and the next. In April, 1860, the sight be- 
came dim, the pupils sluggish, and words appeared less obscured in what 
he was reading. Oq examination, the ophthalmoscope discovered cho- 
roiditis, and an effusion beneath the retina round the papilla, of a dirty- 
white colour, with an irregular margin. The mercurial treatment which 
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had been omitted during the Inst year was renewed, and the biniodide 
Bubatituted for the iodide. In aix weeks, viBion became clear, and the 
ophthalmoscoiie proved the entire disappearance of the effuBion. The 
power over limbs and bladder had been nearly restored, and by tlie end 
of the year the patient was quite well in every respect. 

The following case of amblyopia, arising from syphilitic 
taint, came under my care, and, perhaps, is remai'kable from 
the absence of the more decidedly marked symptoms of 
chancre or bubo; the patient admitted, Ijowever, that when hia 
Bight first began to grow dim, eighteen mouths before, he 
was suffering from a neglected gonorrha;a. This case, as 
well as the next related, appears to have been associated with 
retinitis, or congestion of retina. 

E. R , aged 32, a carpenter. A very suapicious -looking oopper- 

coloured eruption covers hia body. A bright object like a star continu- 
ally floats before his eyes ; can acarcely see to work, and only read the 
largest letters on the side of an omnibus. General health not good. 
No headache, but some pain in the orbit. Eyee full and tense, and re- 
flected from tlie fundus an opalescent appearance. 

Examined with the op/ithalmoiiccpe. — Pupils contracted, and were 
therefore dilated with atropme. In the right eye, a small black spot 
covers the foramen eentrale, the vessels of the retina are large, irregu- 
lar, and -congested. In the lel^, a similar fixed iilack spot ; but neither 
so large nor so well defined as ui the right eye. The peculiar opalescent 
reflection is due, no doubt, to congestion of retina. 

The patient was ordered a dose of grey powder every night, with an 
aperient draught the next morning. Under this treatment for a fort- 
night, vision improved considerably ; but aa the eruption remained 
troublesome, a mixture waa ordered, containing the uaual doses ni 
the biniodide of mercury in decoction of bark. The case steadily pro- 
gressed, and in a few weeks he was diacharged cured, tlie peculiar 
reflection from the fundus having also entirely disappeared. 

Another case, nearly similar in all its symptoms, exhibited 
some variation of appearances iii the ophthalmoscope. 

W. H , aged 3B, en^neer. About twelve months previously 

was living a very irregular life, and contracted gonorrhma. His eyea 
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it this time became affected with inflammation, Bince which his s 

I has been very dim and imperfect. First nuticed the dinrneag in his b 

I €ye, and dark spots irequently appearing before vision. Subsequenti 

L ithe right eye became similarly affected. If he made any attempt I 

read, one letter seemed to run into the other. Had been obliged 1 

give up his work in consequence of liis a iglit failing him. The eyes a 

full and hard to the touch, with a greenish reflection from the tunduB,4 

Examined with ophthalrrmicope. — Lenses perfectly clear ; fundus d^ 

right eye presents a deep red appearance ; vessels of retina large, i 

capillaries very numerous ; optic nerve of an irregular form, 

studded with minute dark spots, Leil eye, optic nerve oval in shape,.) 

yellowish grey-coloured film covers the vessels ; choroid of a dij 

reddish colour ; and grey patches in vitreous. In this ease, th 

1 chloride of mercury in decoction of bark was prescribed, from \ 

^^H he derived much benefit, and was enabled to resume work in t 

^^^Pmonths from the date of his admission. 

^^B I Itave had nn instance of considerable swelling of the bo^ 
^^B.about the base of the orbit. The history of the case ( 
^^f certain nodular appearances, with a misty haziness of the r 
tina and congestion, led me to diagnose the true character d 
the otherwise obscure symptoms, and unaccompanied by pai 
The generally beneficiiJ effect of small doses of mercury an^ 
the bromide of potasli proved the connection of the retinal 
affection with syphilis. Such cases also confirm the sug- 
gestion of Mr- Hutchinson, that many of the recordet 
instances of amaurosis cured by a course of mercury, anA 
' which, before the introduction of the ophthalmoscope, wei 

I attributed to some tliickening of the membranes of the braj 
ijr some effusioB pressing on the optic nerves, were perhapl 
really due to a syphilitic taint. 
Charlotte R , aged 29, admitted February inth, IGfiS. 
been living a very irregular life, and is now in bad health, and vi 
weak. Had good sight until the previous November, when she vt 
admitted into a general hospital, labouring under syphilitic dise 
With the left eye can only distinguish day from night, and the sigl^ 
I of right is very dim ; a good deal of pain comes on every night 
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about twelve o'clock, which prevents sleep. The glohe is hard to the 
touch ; pupils fully dilated. 

Examined with the i^klhalmoieipe. — Tlia fundus of the left eye 
exhibits a considerable ainount of retinal disoi^anizatton ; peculiar 
white irregular patches surround the optic nerve, represented in fig. 6, 
piate 2, The right, although anteraio, bears evidence of having suf- 
fered fi'om some hcemorrha^c eflusion ; and numerous flakes were 
floating in the vitreous. She was put under a merciurial plan 
of treatment ; but as her conElitution soon began to show signs of in- 
tolerance of the drug, it was changed for the iodide of potassium and the 
syrup of iodide of iron. An opiate was given every night at bed time. 
In sis weeks the vision of the right eye began to improve, whilst that 
of the left was scarcely changed at ail for the better at the end of two 
months. Still under treatment. 

Another instance where the defective vision was not sup- 
posed to be connected with a syphilitic taint, but in which the 
ophthalmoscopic appearances and the result of the treatment 
were fully confirmed by the history of the case, came imder 
my notice lately. 

Mary W , aged 28, was a servant, and at the time of admis- 
sion in good general health. Suffered irom syphilis about twelve 
months ago, but considered herself cured. Six months since, she 
noticed a dimness in the right eye. which gradually increased, and at 
length the left eye also became similarly affected with pain and partial 
loss of sight. The ophthalmoscopic appearances exhibited deposits 
upon the retiiia of a greyish colour, with fioating bodies in the vitreous. 
In this case I observed a very apparent approach to the characteristic 
condition of the fimdus in retinilu pigmentota. The treatment con- 
sisted of small doses gf mercury, followed by the bromide of potassium, 
and in three months she was discharged cured. 

Relimtis Leuaemia, produced b^ a mcondary syphilitic taint. — 

" Eliza M , aged 36. a pale, feeble-looking woman, applied at the 

hospital, complaining that for months back her sight had been failing. 
She carried in her arms a stout baby, ten months old, and stated, on en- 
quiry, that it was her ninth, and lived almost solely upon the breast. 
She had suffered no pain whatever in her eyes, and there was not the 
slightest congestion of any part to be seen. The pupils were of mode- 
N 2 
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rate the, and freely mobile ; indeed, as far as the unaasiBted eye could 
discover, the eyes were perfectly normal. Her account was, that for 
four months the Bight had been dim, as if amoke were before her eyes ; 
muscse volitantes had also been troublesome. At no time had there 
fceen either pain or rt-dness. She could still see large print, but not 
sufficiently well to read it ; and she could not tell the time by a large 
clock at the opposite aide of the nwm. With such a history and such 
Bymptoms, could any one have been blamed for pronouncing the origin 
of the disease to be asthenia loctanieum, and ordering the woman to 
wean her baby, and take stout and quinine? Five years ago, we 
question whether one surgeon in a thousand would have arrived at any 
other conclusion. It waa deemed best, however, to employ the oph- 
thalmoscope before prescribing ; and with the light which that instru- 
ment threw upon it, the case assumed a totally different aspect. In 
each eye the vitreous humour was seen to be hazy, and to have 
numerous white flakes and films floating about in it. This condition 
having been previously often noticed in conjuncUon with secondary ey- 
philis, the woman was at once questioned, and as quickly admitted that 
she had contracted Bores, and that at the present time she had a raah 
on her chest and shoulders. This rash proved to be syphilitic psoriasiB. 
Here then was a case in which the stress of the syphilitic inflammation 
had fallen upon the vitreous, and tlie irta had wholly escaped- The 
obscurity of the vitrefiua prevented the state of the chomid from being 
accurately ascertained. The patient was ordered to wean her baby, and 
a course of mild mercurials prescribed."* 

We owe to Dr. Zambaco a useful summary of the condi- 
tions of the fundus that may be traced by the ophthaJmo- 
scope, in cases of insensibility of the retina, accompanying 
some cases of syphilis. The lesions chiefly observed are con- 
gestion and inflammation of the choroid, with deposits on or 
underneath the retina. When the exudations do not mask 
the retinal vessels — are, in fact, beneath the membrane — 
they rapidly disappear under proper treatment : hence con- 
siderable value attaches to the use of the instrument to note 
the action of remedies and the progress of relief. When the 

* Medical Times and Gaietle, July 17, I808. 
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deposits api)ear on the retiaal surface, they generally prove 
more obstinate. In the cases recorded by Dr. Zambaco is 
one of choroiditis, where the pigment had disappeared in 
patches, allowing the sclerotic to be seen. In another, de- 
tachment of the retina, and atrophy of the papilla ; and he 
observes, that in every case examined some appearances of 
lesion could' be distinctly seen. 



Sij'jjhiUlic Paralysis of the Ejdtnt-d 3Iolor (iibduceits) Nerve. 

The importance of recognising this somewhat rare affec- 
tion in connection with syphilitic disease, has been pointed 
out in an excellent paper on the subject by Dr. Beyran, in the 
Bulletin de t Academie Imperiak de Medecine; nor can the ad- 
vantages of a correct diagnosis be overrated, when we take 
into consideration the great value which is to be attached to 
prompt and early treatment. 

As may reasonably he inferred, the diagnosis is attended 
with some difficulty ; we must take into consideration the age, 
sex, temperament, and previous history of the patient ; the 
co-existence of syphilis, particularly in its secondary and ter- 
tiary forms, the presence of nodes, pains in the bones, and 
the peculiar headache, will go far to confirm our suspicions of 
its syphilitic origin. We may state, however, that two dis- 
tinct classes of phenomena characterize it: — 1. Permanent 
deviation inwards of the globe of the eye ; 2. A disordered 
condition of vision, such as double-vision, diplopia, or indis- 
tinctness of sight. 

When the adduction of the eyeball has once become 
established, all the efforts of the patient to restore it to its 
normal position are unavailing ; he can only move the eyeball 
either upwards or downwards towards the roof or tlie floor of 
the orbit, and that only to a very limited extent. On ex- 
amining the eyeball from a lateral direction, we can scarcely 
perceive any piu:t of the cornea, as this membrane is almost 
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entirely concealed in the inner angle of the eye ; at intervals 
it may show itself, but only sliortly to disappear again. Tlie 
pnpil appears rather leas dilated than that of the healthy 
side. With this deviation of the eyeball, there naturally 
arises a disordered state of vision. The patient is unable, 
when the sound eye is closed, to perceive clearly objects, Buch 
as the fingers, which may be placed before him, or imagines 
that they are twice or thrice as many as the actual number, 
according to the distance at which they are held. 

The commencement, progress, and duration of the para- 
lysis of the external motor nerve bear a corresponding rela- 
tion to the accompanying syphilitic affection, and the paralysis 
is modified in direct proportion to tlie progress of the latter, 
and consequently according to the effects upon it of the 
remedies employed. In the cases detailed by Dr. Beyran, the 
invasion of the paralysis was preceded by pains in the perios- 
teum and bones, and especially by headache, wliich was 
chiefly referred to one of the temples ; the paralysis mani- 
fested itself on the same side as tliat on which the headache 
was felt, and only attacked one side at a time. 

The treatment which is requisite is evidently that indi- 
cated for the elimination of the syphilitic virus. Dr. Beyran 
speaks highly in favour of the simultaneous administration of 
the hiniodide of mercury and iodide of potassium, in r^ses in 
which the patient bos not previously undergone any mercurial 
ti'eatment ; if mercury has already been employed, the iodide 
of potassium alone should be ordered, and in every case this 
medicine should be regarded as the basis of the plan of 
treatment. Nimierous bhsters should be applied successively 
to the nape of the neck, and to the temple if the headache is 
limited to that part ; should the headache be absent, the blis- 
ter maybe apphed to the temple corresponding to the side on 
which the paralysis exists. For the periosteal pains, blisters, 
the vesicated surface to be subsequently dressed with poul- 
tices sprinkled with laudanum, are recommended, and when 
nodes are present, methodical pressure by means of slightly 
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stimulating plaistera should be resorted to. Tlie use of 
electricity, in the event of weakness of the motor muscles of 
the eye being present, will greatly aid in completing the cure. 



Retinitis Pigmentosa. 



A chronic form of retinal apoplexy it is usual to describe 
as retinitis pigmentosa, from the special character of the exu- 
dations in the membrane, consisting of pigmentary deposits, 
sometimes appealing as black spots distributed over the 
retina in short radiating lines, which, when viewed by an ob- 
lique ray of light, may be likened to tho black stripes on a tiger 
skin. It differs from the results of colloid degeneration of 
the pigmentary ceDa of the choroid, which presents in the 
ophthahuoscope appearances somewhat similar, hut from 
which it is readily distinguished by the perfectly white spaces 
seen in the choroid, indicating the bloodleasness of its anae- 
mic condition very different from the universal sombre colour 
and the confused appearance of the fundus which characterize 
a congested retina. The changes, commencing anteriorly, 
extend slowly towards the optic nerve entrance : where ex- 
udation patches, at first scarcely perceptible, ultimately form 
irregular dark blotclics. As the disease encroaches very 
gradually upon the field of vision, good sight is exercised until 
the macula lutea becomes involved. Grafe has shown that this 
symptom sufficiently enables us to distinguish it from a simi- 
lar progessive contraction of the field due to atrophy, or other 
cause connected with cerebral disease ; in which, however, 
sight diminishes in exact progression with the loss of power 
in the nerve. 

It not unfrequently happens, in cases of retinitis pigmen- 
tosa following retinal apople^, that atrophy of the mem- 
brane, and other organic changes extending to the optic nerve, 
are a comphcation that quickly shows itself. This diseased 
condition is also often seen in connection with syphihtic reti- 
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iiitis, when iha patches are more numeroiiB, aud nearly always 
aceompanied by myoileso])ia. 

Dr. Mooren has met with Beventeen cases of this affectioii. 
In all, the patients first complained of imperfect vision in 
bright light, and, after a wliilo, of tension and a sense of pres- 
sure which almost seem to forcibly close the eyelids. Next, 
symptoms of hemeralopia were observed towards evening, 
with subjective luminous sensations in the day-time. After 
sunset, the patients could scarcely guide their steps amidst 
surrounding objects. A continual movement of the eyes was 
observed, but not a convulsive one as in nystagmus. Ex- 
amined with the ophthalmoscope, a number of blackish spots 
were found on the retina ; and, as the disease progressed, 
they became deposited at the posterior portion and over the 
yellow spot. The papilla of the optic nerve, alreaily atrophied, 
and of a dirty-white colour, was not only more or less effaced, 
but often covered in part with pigment. The vessels of the 
retina gradually became more or less obliterated, and ap- 
peared as yellowish-white cords, in part concealed by pigment. 
The choroid became aflected accordingly, and the lens lost 
some of its transparency, especially at its posterior portion. 
One of the first symptoms is a progressive diminution of the 
calibre of the vessels. This obstacle to the circulation not 
only impairs nutrition, but leads to chronic inflammatory 
action ; and, as a consequence, the transformation of the 
colouring matter of the blood into pigment, the exudation of 
this being a mere secondary phenomenon. The origin of 
these pathological conditions must be referred to material 
changes taking place in the vessels of the retina. The progno- 
sis is always unfavourable, and the treatment can only be 
palliative. 



RetinitU Pigmentosa ; exlraauaiion a6(/ut the macula talea. He- 

niiopy. (Fiffs. II and 12). — Eliza A , aged 30, married; always 

had good health and sight until twelve years ^o, when a rash, which she 
said looked like measles, broke out aver her body ; she had also a sore 
throat, which was bad enough to prevent swallgwing ; but does uot re- 
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member having had any pain or redness in the eyes. She first 
discovered nmsciE in her left eye, which moved up and down like little 
fipetks of BOot ; and tiiund also, when reading, that the letters appeared 
1«) be on one side. A short time after, a semi-transparent blue veil, 
about the she of a shilling, appeared in the left eye, which partially 
obacured viaion when she looked at anything ; but was not sufiiciently 
dense to preclude her reading moderate -sized tyjw. The sight of this 
eye has lately become worse, ao that now she loses objects immediately 
in the axis of vision, and anything situated at the outer side she can 
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barely see well enough to recognise. The right eye was healthy undl tlie 
last week in Nov. ; then she felt some alight ahooting piuns through it, 
but did not discover any diminution of sight until three days ago (Dec- 
10th), when she found it so dim she could not read the newspaper. 
Before the sight of her left eye fmled, she often noticed flashes of fire 
upon closing her eyes. ThU patient, during the past twelve years, had 
several miscarrii^s, and three healthy living children. Was subject to 
bleeding at the nose when suckling ; durmg the menstrual period, the 
bleeding was more severe. The epiataxiB has ceased about twelve 
months. 

Examined with ophlkalmoteope. — Left eye, cornea, lens, and vi- 
treous clear ; over the entrance of the optic nerve a brownish, dull- 
yellow lint; vessels distinct, though small. About the yellow spot, macula 
lutea, is an irregular patch, rather larger in size than the optic ner^-e, the 
ground of which somewhat resembles that of tlie optic nerve ; in several 
parts patches of brown and blaclc pigment are seen ; the margin of the 
large patch appears of a deep brownish-red. There are also some 
bright- red streaks running parallel to one another at the inferior portion. 
The whole of the fundus of the eye ha« a brownish-red colour ; the ves- 
sels of the retina are distinctly seen, but smaller than in the healthy eye. 
Right eye, humours clear ; optic nerve much the same in upfiearaiice 
as the left ; fundus of a brownish colour, with a bluish-white Qoattng 
membrane in the vitreous ; the yellow spot is covered by a fixed Jark 
patch. The vessels of the retina are small, and not so distinct as in the 
left eye. The wood-cuts imperieotly represent the appearances noted. 

Dee. 30th, 185G. — Can now read largest print with the right 
eye, if looking down with the left ; on making an effort to read for a 
moment or two, a apo( the size of a threepenny piece appears to come 
over the sight and partially cover up the page ; it Joes not, how- 
ever, entirely obscure the type, but renders it indistinct. Bichloride of 
mercury in decoction of cinchona was prescribed, which she con- 
tinued to take until January 16th, 1857 ; a slight diarrhcea then set 
in, when this medicine was changed for small diwes of mereury with 
chalk every night, and a tonic mixture of iron and quinine twice a-day. 

Feb. 2nd, 1857. — Again examined with the ophthalmoscope ; the 
black spot not quite so large, but a large quantity of pigment still ob- 
scures the vessels in the left eye ; the right improving. 

9th. — Examined with {^hlhalmosccpe. — Itight eye still improving ; 
e better ; left optic nerve dearer, and freer from spots. Cata- 
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menia scanty. Ordered compound iron mixture, one ounce, tlirice 

2fitii. — Improving, when she desired to leave for the country. 

Detached Retina, congenital retinitig pigmentosa. — Ellen P , 

aged 14, consulted me, Oct. 1062, for nearly total loss of sight in right 
eye, and considerable decrease of power and myopia in left. Can only 
read largest type-tests at three feet, and No. 8 at four inches. With 
the ophthalmoscope the right retina appears to he almost wholly de- 
tached, the vitreous is muddy, so that no portion of the fundus can 
clearly be made out ; has a slight perception of daylight from the inner 
or nasal side. Left eye, the chorio- capillary circulation much con- 
gested, as well as the vessels of the retina, which are evidently in a 
varicose condition. Strite of greyish-blue pigmental deposits through- 
out the retina, with a large hlack fixed deposit at the outer side of the 
optic disc, which is also ovid in shape. 

The most remarkable part of t!ie history of this case Is, that the 
mother of the patient is suffering from a nearly similar condition in both 
eyes, sight having been entirely lost in the right many years ago. The 
aunt and uncle, both blood relations, are likewise afflicted in the same 
way ; and, furthermore, the girl's maternal grandfather became rather 
suddenly blind some years ago, first of the right eye, then of the left. 1 
therefore look upon this case aa one of congenital retinitis piffmentota, 
ending in total disorganization of the retina in the right eye ; and, 
consequently, gave an unfavourable prognosis of the left. 

Contmental surgeons have recently directed attention to 
many very curious facts connected with a congenital disposi- 
tion to a form oi relinitis pigmentosa ; the imjiortance of which, 
as affecting the happiness of families, is so great, and so neces- 
sary to be known as interesting society generally, that I feel it 
imperative to introduce here some remarks of Liebreich's upon 
the subject, accompanied with valuable statistical details of one 
of the many evils that are apt to result from intermarriage 
with near relations, 

When children are observed to see very imperfectly about 
twilight, and that the field of vision generally seems limited, 
it may safely be presumed that retinitis pigmentosa of the 
form I am speaking of is present. The disease advances with 
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age, so tliat about the thirtieth or fortieth year complete 
bliadness ensues, previously to which fine print was legible in 
certain parts of the field of vision where the retina still con- 
tinued sound. The ophthalmoscope shows extensive changes 
have taken place, especially in the appearances of the choroid 
and optic nerve entrance. Around the latter, a number of 
intensely black spots, frequently star-shaped, are sometimes 
observed. In other cases, a more decided reticulated arrange- 
ment spreads a thick network over the parts. Exudations 
idso take place on the retina, which becomes more and more 
atrophied with increasing years. In a patient aifected with 
this disease, Dr. Liebreich, learning that the parents were 
cousins, instituted an examination, among other cases of a. 
similar nature under hia care, and found that more than one 
half were children of relations in very close degrees of 
consanguinity. He extended his inquiry to discover whether 
reHniiis pigmetUosa was generally associated with the diseases 
well known frequently to follow, as congenital among the 
issue of close marriages among relations, such as cretinism, 
idiotism, deafness, and dumbness. M. Maffei, a French sur- 
geon, had previously remarked, that among cretins it was a 
noticeable symptom, that they did not seem to perceive small 
objects, although the eyes appeared perfectly healthy ; and he 
ascribed it to their constitutional apathy and indifference, and 
to not being accustomed to occupy the eye with small objects, 
Dr. Liebreich, however, by ophthalmoscopip examinations, has 
shown that this limitation of vision in cretins is duo to 
changes in the condition of the retina. In fifty idiots he ex- 
amined, he found three sufFeriug from reiiniUs pigmentosa ; but 
among these the parentage of^ only one could be ascertained. 
He was of noble descent, and his p;irents cousins. Marriages 
between near relations in this family had occurred for many 
generations, and its history as regards the physical condition 
of the offspring is both useful and instructive. The grand- 
father of the idiot just mentioned was married to a stranger, 
and had three healthy children. Of these, the eldest son was 
also married to a strangei', while tho two daughters, one after 
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the other, married the same cousin. The eldest son has had 
eleven healthy children, of whom nine are alive, and part of 
them married, and have also begotten healthy cliildren. Only 
one of these married a cousin, and he has one idiotic child 
and six healthy ones. Of the two daughters just mentioned, 
the elder, who married her cousin, died while giving birth to 
her first child, which was still-bom. Her husband then 
married the deceased wife's sister, and bad by her thirteen 
children. Of these, two died in the first year; the third died 
somewhat later, from dysentery; a fourth, who was completely 
paralysed, lived to the age of sixteen ; a fifth and sixth 
are quite blind : and, according to the description given, most 
probably in consequence of retinitis pigmentosa. The seventh, 
whom Dr. Liebreich has examined, is idiotic and affected with 
retinitis pigmentosa. The other six children were healthy ; 
one of them is married to a stranger, and has no children ; 
another ia married to a cousin, and has one idot child among 
seven. A third, who married a cousin, has only one feeble 
child ; the other throe healthy ones are unmarried. 

Of 34 deaf and dumb persons in Berlin, examined by Dr. 
Liebreich, fourteen were affected with retinitis pigmentosa; 
and among these there were no less than eight Jews, whose 
affliction may be ascribed to the frequency of marriages of 
consanguinity. Among them was a family of five children, 
sisters and brothers, whose history is also remarkable. The 
father is a healthy soldier, but given to hard drinking. He 
married the elder of two sisters, by whom he had sis children, 
three of which were deaf and dumb. By a subse((uent mar- 
riage with the younger sister of his wife he had a son, who was 
also deaf and dumb. All the children suft'ered from re- 
tinitis pigmentosa; and Dr. Liebreich has always found that, 
if dealiiess and dumbness and retinis pigmentosa are prevalent 
in a family, the childi'en who suffer from one are also affected 
with the other ; and that those who are free from the one, are 
free fiwm the other. Of 35 other cases of rdmilis pigmerUosa 
examined by Dr. Liebreich, fourteen were the offspring of 
marriages of consanguinity. Grafe has since observed, in 
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eleven cases out of twenty-five of retinitis pigmentosa under 
his care, that the circumstances wore such as confirmed the 
statements of Dr. Licbreich. 



Detached Retina. 

The retina is subject not only to the ordinary hazy 
obscuration, the result of inflammatory action, but also to 
a more permanent condition of disease, due to extravasa^ 
tion. This, when followed by traumatic injury, though 
more distinctly marked, is not more serious than when con- 
sequent upon continued inflammatory action. In its first 
stage, as has been pointed out by Dr. Jiiger in chronic reti- 
nitis, " the fundus of the eye seems to reflect less light than 
usual. To a practised eye it resembles somewhat those cases 
in wliich the vitreous humour from some cause has lost a 
little of its transparency, with this distinctive difference, that 
in the latter cases the cloudiness is uniform throughout the 
medium, whereas in retinitis it is confined to the vicinity of 
the optic nerve. The cause of this phenomenon is probably 
that the colour of the fundus of the eye is changed. Instead 
of being, as in health, of an orange-red, it has assumed a blood- 
red hue, especially around the optic disc, and that this more 
sombre colour reflects less hght." Patients in this stage 
complain of a hazy dimness in their sight. Any sudden con- 
cussion of the body, such as is occasioned by stumbling, 
coughing, or sneezing, produces flashes of broken light, as if 
a blow had been received on the eye. Sometimes vision is 
constantly interfered with by brightly-coloured spectra in the 
forms of rings or spots. 

As the disease a<lvances, the margin of the optic disc is 
seen to be encroached upon by a fasciculus of vessels starting 
from a central point, and the circumference extending to in- 
clude the retina ; but with such an indefinite gradation of 
effect, that it is difiicult to determine where tlie yet unaf- 
fected portion meets the congested membrane. The papilla 
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is early involved, and in advanced or confirmed caees is en- 
tirely covered, so as to require considerable care in making it 
out. The central arteries and veins being larger than in 
health, enable the observer to mark the situation of the optic 
disc. In the worst cases of all, however, the large central 
vessels even disappear in the general sombre hue of the fun- 
dus, upon which short radiating lines of a deeper tint may be 
discerned, where the texture of the retina appears of a firmer 
consistence. 

These alterations on the aspect of the retina are accompa- 
nied by corresponding changes in the condition of the choroid, 
and consequent extravasation between these membranes. 
When the retina becomes quite detached by the efi'usion, it 
projects towards the lens. The periphery of the optic nerve 
apparently limits the further extension of the efi'usion at that 
point, and the infiltrated or detached part becomes raised 
around and hangs over it. The raised portion has a more or 
less opaque and pinkish appearance, and sometimes admits of 
the choroid being seen through it. 

Grafe directed particular attention to the detachment of 
the retina from the choroid by extravasation or exudation ; 
as well as by exudation of plastic lymph, the production of 
tubercular disease, and by malignant growths. Bonders has 
carefully investigated and represented colloid degeneration of 
the pigmentary cells of the choroid. Congestion of the 
choroid (choroiditis), and sclero-choroiditis, so frequently 
met with, always exhibit a peculiar train of subjective symp- 
toms ; 80 that we may, by the more careful examinations wo 
are now enabled to make with the ophthalmoscope, readily 
recognise such organic changes from those before mentioned.* 



* In rctinitia and choroiiiitia, tLe appearances, aa hitlieito observed with 
the ophthaltnascope, arc more frequent!; thOEe or post iDJIamiiiBtioD, than of 
an active state ; they are congeations, spots of eitravasated blood, opacities of 
various degrees, aad pigmental deposits. Some of the opaque appearances 
are indications of exuded matter deposited l)etwccn the choroii! and retina, 
prodocin)!; adiicaion of the two membranes, witb alteration of tlioir textnrca, 
including the pigment membrane of the one and slralurx baci^oaiim of the 
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DeMcked Retina, from exudation. — Grafe, who frequently 
observed cholesterine in the lens, or Buspended in the anterior 
chamber, adhering to opacities in the vitreous humour, or 
glistening on the surface of the detached retina; has also 
observed it where exudation separated the retina from the 
choroid. The following case is interesting, as one of complete 
detachment of retina : — 

" In a delicate girl, ten years of age, blind nearly fiom birth with 
the right eye, the eyeball being abnormal. The pupil gave do re- 
action when light was thrown into the eye, but moved on rotation of the 
eyeball, and Bympathetieally with the pupil of the leil eye. At a cw- 
tain distance, and uiider favourable illumination, particularly if the 
pupil was dilated by closing the left eye, the white reflection from the 
background, characteristic of retinoid detachment, wan apparent. After 
dilating the pupil, this could be made out witiiout the ophtlialmoscope, 
and even the arborescent retinal vesaels could be distinguished. 

" The ophthalmoscope showed the lens and vitreous humour to be 
quite transparent, and a nearly total detachment of the retina, present- 
ing the usual funnel-shape, converging towards the optic papilla, which 
was still plainly visible. The walla of the funnel were formed by ele- 
vations of retina, separated by furrows and projecting in different 
heights into the vitreous humour. At first Grafe waa struck by a 
number of white, glistening, club-ahaped, cylindrical bodies, the ap- 
pearance of which justified him in coming to the conclusion that they 
were cholesterine crystals, but not, as in similar cases, adherent to the 
anterior flurface of the detached retina, but partly situated on its pos- 
terior surface, and partly Soating about m the fluid effused between 
retina and choroid." 

Detached Retina. — A porter, aged 40, suffered from hemiopia of 
the right eye, which for about a year remained stationary, when a 
gradual diminution of sight came on. The patient saw ohjecls only 
from the inner and upper portion of the retina, and then but faintly. 
The eye presented a shght divergence from the optic axis. Pupils 

other; aad this has been frequently conttrmed by disaection. The retina 
bulged forward and tremQlouB Is an indication of serous exudation between 
fae choroid and it on the one hand, and dissolution of vitrcona humour on the 
other.— Wharton Jones's ' Ophthalmic Medicine and Surgery.' 



RETfflAL EXUDATION. 



193 



sluggiah. The ophthaimoacope showed a separation in the retina, 
towards tlie lower and outer portion, stretching somewhat over to the 
inner side. It !ind the appearance of a greyish-white folded mem- 
brane ; and with every motion of the eye it waved too and fro. The 
veins appeared very dark and thick, talcing a serpentine course towards 
and over the retina. The arteries were apparently split up into 
ntimerouB fine Ijranches, deeply colouring the retina, and the optie 
nerve had a bluish centre. 

Retinal exudalion, ■wili M^odeiiy>ia. — November, J8B3, Filliond, 
a cook, aged 20, presented himself at the hospital, complaining of 
imperfect vision in the right eye. 

" On examination, the eye appeared normal ; no injection in the 
conjunctiva, nor in the aub-conjunctival tissue. The colouration of the 
iris natural ; the pupil free, transparent, and dilated. Six months ago, 
this man received a contusion by running agwnst a wall. It whs only 
fiiur months afterwai'ds, when, by chance, in closing his left eye, he 
perceived that he was nearly deprived of sight in tlie right, and from 
that time he saw a large cobweb before his eye. 

" Examined wi/A (giktkaimotcope. — In the posterior segment of the 
vitreous there are three large brown flaky bodies, connected together by 
several fine filaments, forming a sort of lace, spread athwart in the 
ocular cavity, and situated rather close to the retina, interceptmg the 
luminous rays and preventing the formation of im^es. During move- 
ments of the eye, the mass moves from below upwards, and agmn sinks 
to the bottom of the organ. What ia most striking in these movements 
is that they are confined mostly to the fundus of the eye ; the disease 
no doubt affects only the posterior segment of the vitreous body."* 



Jtetinal Effnmn, and (Edema of Retina. 

Partial effusion beneath the retina may be recognized 

by the characteristic pale bluish tint of the affected por- 
tion, whilst the rest of the fuuduB exhibits its usual normal 
aspect. In a case of this kind, if the eye is turned 
in one direction, the optic papilla exposed will appear 



■' Dr. AnagDOStakJB, > Essm stu- I'ezploration de la Ratine.' 
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whitish, il' this be occupied by the detached portion of tlie 
retina ; whilst, turned in the other direction, the fundus be- 
comes rose-coloured as the sound part is offered fur ob- 
servation. Another prominent feature is the very palpable 
line of demarcation between the healthy and unhealthy por- 
tions, formed by the passage of the vessels over these 
contrasted conditions of the raemhrane, being sometimes 
transverse and more or less oblique, and at other times un- 
dulatory and even convex. Partial eflusion may be complicated 
with chemosis and synchysis. 

The causes of sub-retinal effusion are involved in much 
obscurity, M. Grafe, who considered it generally the conse- 
quence of haemorrhage fi'om the choroid, based his opiniou 
upon cases in which patients suddenly observed an appear- 
ance as of red blood interfering with vision, becoming in a few 
days yellow, and then as suddenly losing all sense of colour. 
The same observer remarks, that effusion frequently accom- 
panies penetrating wounds of the sclerotic in parts distant 
from the cornea. It has bouu found to follow the sudden 
appUcation of cold to the eye ; and, in cases of erysipelas of 
the face, such symptoms appearing have been considered to 
indicate a like complication, 

ilemiopia is the principal sign of partial effusion of the 
retina. A kind of misty veil or screen obstructs the upper 
portion of the visual field, which gradually increases in in- 
tensity until finally it becomes quite black. It must always 
be considered a very serious affection ; but it sometimes 
affords instances of successful practice where correct diagno- 
sis in the first instance has led to proper care and treatment. 
Absorption of the contained fluid is the object to he obtained, 
and which of course suggests, according to character of con- 
stitutiou or the history of the case, whether a purely tonic or 
counter-irritant course of practice is to be followed. 

Plastic Exudations on the Retina are distinguished from the 
white spots of the atrophied choroid by their shape, which is 
generally elongated and narrow, forming irregular bands, or, 
sometimes, fine white hues along the course of the vessels : 
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by their colour, which has a greenish or bluish ehade, instead 
of the silvery white of the choroidaJ spots ; by the disposition 
of such of the retinal vessels as may pass their situation ; 
these cross, unchanged, the choroidal spots, but are covered 
and concealed by the exuded matter. Where the deposit is 
recent, it forms a fine bluish glaze over the surface of the 
retina. 

Rtlinal Effusion i Hemiopia. — ■' Mme. Gondalier, a needle- woman, 
aged 28, liad enjoyed excellent health till the month of February, 1863, 
when, after working during a great part of the night, she rose in the 
morning with conBiderable dimness in her eye-sight. This state grew 
wortie from day to day, and, since the month of October, with the Icil 
eye, which is the one moat affected, can hardly see large objects ; and of 
these she only diatinguishes the lower part, tlie upper part escapes her. 

" The sub -conjunctival tiaeue is injected, the pupil dilatiid, but per- 
fectly translucent ; the iris retains its natural aspect ; the patient has 
never experienced myopia. 

" EjMmiried with opkthalmoacope, — The vitreous humour is full of 
brown flakes, floating during every movement of the eye. Al the in- 
ferior part of the ocular cavity is seen a greenish mass, in appearance 
rather solid. It is free, and always sinks down Itt the bottom of the 
&ye. In all probabihty this is an old liEemorrhagic exudation into the 
vitreous. The retina is not altered ; tlie (hah'-vision) hemiopia, of 
which the patient complains, seems to be owing to the obstacle which 
the opaque masses oppose to the rays of light as they pass to the 

InsenaibUity of Retina from efaslon— (Fig. 13).— S. E , 

aged 27, schoolmaster. Gradual dimness of sight came on in both 
eyes, so much so, tliat since May last he has been obliged to resort to 
strong magnifymg glasses, which have barely enabled him to continue 
his duties. Being a nervous man, he suffers much from a dread of loss 
of sight ; is frequently troubled with headache and constipation of 
bowels ; candle-light distresses him much ; he is compelled in conse- 
quence to discontinue reading at night. PupiU dilated — mydriasis ; 
with this exception, there is nothing to indicate the existence of disease. 
With ophthalmoscope, the dioptric media appear to be perfectly clear ; 
fundus of eyes alternately pale and red in colour, with a few irregular 
white patches. A pale bluish cloud suspended as it were before the 
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Optic nerve, aiid portially obacurea the retina ; the periphery of optic 
nerve, at upper two-thirds, presents an irregular raised appearance. 
To take two of the Pil. Hydrarg. cum Galb. every night. 

Fig. la.—Lefl Eyi. 




July 12th — Improving; bowels sluggish. Continue pills, and, in 
addition, sulphate of magnesia, one ounce, dilute sulphuric acid, two 
drachms, infusion of calumba, twelve ounces, one ounce three times a 
day. On the 30th this patient was discharged, improved, and able 
to go to the country ; he has since had no return of the affection. 

RulinilU, teilh effusion. — W. S , aged 16, a spare -looking lad. 

Came to me February lltth, iaS7, complaining of imperfect vision in 
left eye, which obliged him to give up school ; when reading only for a 
few minutes, one line runs into another, especially if anxious to read ; 
his head " feela as if something floated about in it ; " pain and oceaaional 
loss of power over the left arm and side, with loss of appetite ; the only 
apparent change in the eyes was a slightly dilated state of the pupils, 
with considerable tension, and a peculiar greenish -looking vitreous. 

Examined JEil/i ophthalmoscope. — Vessels of retina large, cnngested, 
and irregular, veins particularly so. A few vessels running horizon- 
tally from the papilla over the foramen centrale. Htemorrhapc 
patches, with a pigmental deposit near superior and inner periphery of 
optic nerve ; fundus of the eye of a brick-duat red coloiu". The retina 
appears of a bluish grey colour, and is pnahed out apparently by effusion 
between it and the choroid. Lenses quite clear. The pain in head. 



Willi other BymptomB of cerebral irritation, induced me to prescribe 
mercury, chalk, aud rhubarb powders, night and morning. 

On the 'ibtii, the boy was much better ; at the end of March, had 
improved so much that he could read steadily for some time without 
fatigue, 

(Edmiui of the JUlina indicates as much disturbance in the 
circulation of the membrane, as does serous chemosis in that 
of the conjunctiva. The fundus of the eye is pale, and tlie 
retina appears as if raised in the form of a wall around the 
optic papilla. A yellowish tinge of colour in the retina 
renders it leas brilliaDt than in the healthy state. It is easily 
distinguished, after a few observations, from turbidity of the 
vitreous humour, with which it is liable to be confounded. 



" E. W , ag>dl9, resident in a low, marshy part of the country, 

tiad auffered many months from amennorrhcea, with anemia, intercostal 
neuralgia, palpitation, &.C. She was then attacked with intermittent 
supra-orbital neuralgia ; and shortly after, the sight of the right eye 
suddenly failed, "everything being concealed as if by snow."- She had 
nnt seen any muscie, nor any flashes, of light. There was no external 
appearance of disease. Witli the ophthalmoscope, the fundus of the eye 
was found to be unusually pale, and the retina appeared as if infiltrated 
with fluid ; in fact, it very much resembled serous chemoais as it 
occurs in the conjunctiva. At the first glance, I confess to havfe mis- 
taken it for turbidity of the vitreous humour; but more attentive 
observation, and the fact that the retinal vessels were clearly visible, 
demonstrated the true nature of the case. The (edema was greatest 
round the optic disc. It appeared to be connected with congeBtion of 
the choroid. She completely recovered in about six weeks."" 

JamesG .aged 19, mariner, applied January 16th. Complained 

of Ilia sight being defective when a boy, and in consequence recommended 
to take to a sea-faring life. The last 12 months, been getting worse, dark 
specs and a web continually before his eyes ; can only make out large 
objects, cannot even read large print ; general health good ; a drop of 
atropine applied to the eyes, two days before he came to me, very 



• M. DeaniBrrcfi' 'Traiti ilea Maladies <ica Yeiuc.' 
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much increBBed the confuaioD of vision, particularly in right eye. A dull 
light iuits him best. 

Examined with ophtkalmoaeope. — Dioptric apparatus clear; optic 
nerve somewhat exposed, with a pinkish-grey inner rmg raised anil 
surrounding optic papilla, pigment exposed, retinal vessels very irregular. 
The fundus generally has a raised, mottled appearance (J^ig. 14). A 
few patches darker in colour than the rest ; no spots or specs to be 
seen, either floating or fixed, in the vitreous. The uncoloured wood- 
cut very imperfectly represents the appearance of the fundus. 




KlQ 14. — Rijtk Eye. 




Hl> could not 1)6 persuaded to give up his employment, or take ii 
A tonic plan of treatment was ordered ; the usual mixture of iodide 
of iron with quinine waa continued for a month. 

Feb. 19th. — Much improved; wished to have his medicine con- 
tinued ; and when last seen, said he scarcely felt any inconvenience 
from an imperfection once so troublesome to him. 

John M , aged 23, a discharged soldier, applied February 4ih. 

Served several years in India during the war, and, on his return, 
entered the Land Transport Corps for the Crimea ; while there, hard 
worked, and constantly employed in writing and keeping the journal ; 
smoked a great deal, but never lived fast. When he returned to this 
country, the corps was disbanded, and he was discharged. Ills sight, 
which during the latter part of his service was growing dim, became 
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very imperfect, and he can now scarcely see the largeat print on the 
hospital letter. Had suff>;red a good deal from swelling of the legs. 

Examined urilh t^hllialmoicojie. — A grey ring occupies the central 
part of the optic nerve in the riglil eye, the j^eripheral margin of which 
is very irregular. Retinal resaeU small ; retina appears disiilaced, ami 
QjJematous C^V- ^^)- 1^^ '"'"' '* ^^''y pa'l'J and nervous, and mufh 
dejected about his present impuverislied ctinditiou ; he ii alsi) badly 
clothed and ill fed. 

Under a tonic plan of treatment, he hegan to improve ; counlry 
employment at this time was offered to him, which he accepted, and 
leh the hmpital. 
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Heniaralvpia and Nydahiiia. 



Night Blindness. — There is a peculuir affection of the i-etina 
wliich renders tlie eye inseoBible, except to a strong degree of 
light. It frequently occurs suddenly, and as it first betrays 
itself on the approach of dai'kness, it has been called night- 
blindness. With the light of day, sight gradually returns ; 
and, again, at sunset, the patient perceives symptoms of a 
., retui-ning failure of vision. Exposure to an unusual glare of 
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light has been knowu to induce nigbt-blindiiess, even in this 
country. 

Tliis disouBc appears frequently in tropical climates. Mr. 
Bomlield has recorded in the Medico-chirurgical Transactions 
more tlian a hundred cases of idiopathic aud two Jiundred of 
eymptomatic night-blindness, which had occuri-ed in his 
practice in different parts of the globe, but chiefly in the 
Kast Indies, all of which recovered. Hence he infers th&t, 
under proper treatment, the prognosis may be generally 
favourable. 

De Servicres records a case in wiiich fixedly looking at 
the rising sun produced an attack. Other cases on j-ecord 
are said to have l>een owing to spermatorrhcea, and similar 
debilitating causes. In most of them there appears to be 
scarcely anything remarkable in the appearances of the eyes 
from those in liealth. The pupils are sometimes dilated, azid 
do not contract on exposure to a moderate light : whilst in 
others they are contracted, and exhibit a painful irritability 
on exposure to a strong light ; even the reflection from the 
^oa will produce pain, 

Uemeralopia — night-blbdness — seems to have been 
more generally prevalent than that of day-bhndnesB daring 
the Crimean vrar, as appears by a Report made to the Direo- 
t iir Gejieral. Bad food, exposure, with scurvy, were the pre- 
cursors of the attack in nearly all the men so affected. 

Semeralapia, NigU BUndnett in the Crimea. — " Private Jolm 
(Vady, of the 9th Rt^menl, vet admitted into the Regimental Cainp 
Hiisjiita] l«f(ire daylight on the momLng of the 13th February, ltt&5. 

'■ He stated that he fiimjed one of the advance on the Wiirtoiznff road 
the pre%iouB ni^t. and ttiat he and a odmrade were directed to keq> a 
sharp look-out, whidi they agreed to do by tumB ; that, about half-paat 
thr«e, he fell asleejt for a few miniitt^i, and on awaking wac Bui|iriaed 
to tind that he had totally \«ei hit sight. 

•■ He was iminediateH- taken nf. Xo camp, where he wag attoided to ; 
Iw Riated thai he had nn pain or ulment with the exceptinn of the Utd, 
and lo him unaccountable, ios^ of sight. Wheo a cundlt was brought 



into the tent, Bomo vision returned ; but he could not see the flame dis- 
tinctly, and said it seemed bs if surrounded by molea. ITie pupils 
were very much dilated, more particularly the right ; both acted freely. 
No abnormal yoscularity of any of the textures of the eye waa visible. 
The entire cornea seemed prominent ] but this waa said to be their 
normal state . 

" As the daylight returned, he recovered his sight ; but all through 
the day he complmned of a sort of haze and a dimness, with constant 
symptoms of muacte volitantes. 

" The nights at the same time were very dark, and there was about 
four inches of snow on the ground. 

" There were no remarkable symptoms preceding his attack, which 
tame on regularly as night approached. On very bright moonlight 
nights, he could see a little ; but could not discern any small or dark 
object, and the looking at them caused him severe pain in the eyes for 
rather more than six weeks. It then began gradually to wear off; but 
he had occasional relapses, both on dark nights and when exposed to a 
very bright light. He was always near-sighted, and this did not seem 
to be increased by the attack, 

" This man, in common with his comrades, wjis and had been for 
three months enduring the greatest privations, exposed to constant 
night-work in the trenches ; hia clothes were scarcely ever dry, and 
his food consisted for the most part of salt meat and biscuit. He had 
been suffering &om that diarrhea which in the Crimea was considered 
scorbutic, as it was neither true diarrhoaa nor dysentery, but a state of 
the bowels which was induced by the bad living. 

" The treatment consisted in the administration of quinine and ipeca- 
cuanha to try and promote the action of the akin ; blisters to the temples, 
with belladonna round the eye ; but good living with fresh meat and 
vegeHibles being soon afterwards procurable, these seemed to benefit the 
]iatient more than anything else."* 

Hemerahpia : Retinitis Piffmenlosa. — Eliza W , aged 30, a 

gl^^ve-maker, applied Nov, 19th, 1862, stating that about five years 
ago she discovered her inability to go about at night, and which for 
ilie last three years has been so very troublesome, that if she attempts 
lo walk out after sunset, a " kind of shade comes over her eyes, and 
she runs i^ainat everybody." This aflection has been on the increaae 
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BJnce her last confinement, now five months since (her in&nt only 
Burrivuig it£ birth three months) ; a leucorTh(BaI discharjge has also 
troubled her up t« the present time. 

The ophthalmoscope diacloeed, in right eye particularly, retiiutu 
pigmentosa, with a saucer-like cupping of the optic nerve ; this is not 
so well seen in the left ; in both, the retinal vessels are congested- 
Reads with some diihculty, the letter? running into each other. 

Looking upon the disease as one of debility, 1 ordered her to take the 
Pil. Hjd. euro Ferro. every night, with the iron and quinine mixture 
three times a-day ; to use an astringent injection night and morning. 
Under this treatment her sight and health very much imprtived, and 
she was able to resume her occupation at the end of January. 1863. 

Nyctalopia, Dag BUndiutt ; Relmilit Pigmentoaa ; from erpotwre 
tatdseuroy. — T. J ^'^, aged 46, a sailor in the Q turn's service, was sent 
home from Constantinople. He stated that his health had been always 
good, except on one occasion when he suffered trom syphilitic disease 
seventeen years ago. In the month of March, while in tlie Crimea, 
after having lived entirely on salt provisions without vegetables, he haci 
symptoms of scurvy. At the same time was exposed to the cold winda 
and hail, and, during three weeks' work in enow, he was attacked with 
a bleeding at the nose which lasted live hours, which ceased when he 
was made warm and comfortable. Four days after this, his eyes were 
much inilamed and ran with water ; this attack lasted about three 
weeks, during which time he found he could only see about night-&ll ; he 
was unable to find liis way about, and was sent to hospital, where he was 
cupped, blistered, and bled from the arm until he felt much weakened. 
his sight not being in the least improved ; he was then sent to the hos- 
pital at Constantinople, and a tonic plan of treatment prescribed After 
a short lapse of time, he was able to resume his work by night, but 
not at all during the day. He tried several kinds of spectacles without 



Examined vitk ophlkabnotcope, — Lenses perfectly clear, vessels of 
retina large, and distinctly seen ; over papilla optica a bluish patch, 
and a general greyish appearance of the optic nerve ; the fundus has a 
cunously mottled appearance, rather dark in colour, like greyish pig- 
mental masses seen through a red gauze. One spot larger and darker. 
fixed near the inner side of the optic nen-e {Fig. IS). Many floating 
specks of a dark-grey colour. 

External vessels of conjuiicti\ui larger and more numerous tliim i 
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normal state. Continuoualy looking on the bhow, he was told, brought 
on the first attack of inflammation. Proehaaka speaks uf a man who 
was attacked in a similar way, and during the inflammation could see 
by night, but lost that power as the inflammation subsided. A few 
similar cases are on record. My patient was pale and weak, and I 
considered the administration of tonics would give him the best chance 
of recovery. 

Mist. Ferri. Co. was prescribed three times a-day; this he con- 
tinued to take with advantage, up to the 16th Feb. 1867 ; he then 
said he could just make out persona passing before him by daylight, 
and had great hopes of regaining Hufficient sight to go about alone. 

The Admiralty at Uiis time decided upon sending him home to 
Hanover. The further prepress of the case was consequently lost ; 
however, he was satisfactorily progreasing when he left the hospital. 



Fii. 




Aneemia of Rdina. 

A condition of the retina Tery frequently observed, and 
properly to be considered as a symptomatic stage in the 
progress of disease, generally terminating in atrophy of the 
optic nerve, is aiumna. Liebreich considers its more correct 
designation to be retinitis leucosmia, and the diagnosis of which 
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chiefly depends upon the colour of the blood-vessels and 
blood : — " The blood and veins, wbicli are very dilated, are of 
a pale pink, the arteries are contracted and of bright orange 
colour, and the vessels of the choroid of a pale yellow." Duval 
alleges that the disease depends upon a diminution of the 
number and calibre of the retinal veseela. 

Aneemia indicates serious disturbance in the circulation of 
the retina, and the ophthalmoscope shows that in all or 
several of the arteries it has altogether ceased. The vessels 
are observed to be thin, and partly filled with thick and dark 
coagula. The central artery, however, is empty. The venous 
circulation is also retarded and irregular. In a few days after 
loss of vision, the macula lutea is undistinguishable, and the 
optic papilla becomes pale or opaque, and small red points of 
extravasated blood may be observed lying between them. Ef- 
forts are evidently made by nature to supplement the weakened 
trunk-vessels by calling collateral branches into increased ac- 
tivity and size. In some cases, I have seen considerable 
changes of this kind in the unusual distribution of the arteries 
and veins, especially in the lower part of the fundus of the eye. 

Where anaemia of the retina occurs, a weaJtened state of the 
action of the heart may almost always be suspected ; and this 
symptom present, like many other similar instances connected 
with the aid to general pathology afforded by the ophthalmo- 
scope, has frequently led to the discovery of an organic 
affection which had not previously been diagnosed. 

Paracentesis of the eye has been recommended in cases of 
aniemia, where embolism of the central artery existed, and 
where atrophy of the retina was threatened in consequence of 
the inactivity of its vessels. The idea was, that the vacuum 
caused by the escape of the fluids would produce congestion, 
and excite the vessels to renewed action. In one case re- 
ported, the operation was veiy successful, as the dilated pupil 
immediately contracted, and in six days the sight of the 
patient became materially improved. Any course having for 
its object to determine blood to the retinal vessels is obviously 
indicated. 
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111 many cases of anasmia, division of the ciliary muscle 
has been attended with marked benefit, during the past year, 
in the practice of my colleagues, as well as my own, at the 
Royal Westminster Ophthalmic Hospital. 

Anxmia of Betina ; Heminpla and Mu»e<e. — W. R, aged 30, en- 
gineer. Six years since, the visiun in right eye was much impaired ; 
and lately, the left eye has become affected, and sight is gradually 
falling ofT. Works a great deal by gaa-light ; is a strong, healthy 
looking man, married, and ol' sober habits. Both eyes becoming 
affected, was advised to apply to a general hospital ; but derived no 
benefit whatever from the treatment. la troubled very much with 
small bright stars floating in both eyes. Dilated pupil, with side vision 
oiUy in left eye ; first and second molar teeth, in left upper jaw, much 
decayed and troublesome, producing headache, &c. 

Examined viUh the op/tt/ialmoseope. — Lenses clear, optic nerve 
pale and slightly cupped ; vessels of retinie small, and irregular 
in both eyes, the left eye appearing the worst. During motion 
uf the eyes, pigmental masses float about ; other patches of a light 
colour remain fixed, with intervals or spaces deficient in choroid. To 
the lower and nasal side of the lefl eye, a large black patch of pigment, 
partially covering the optic ner^-e. The early history of the case led 
me to suppose that the dimness arose from a former congestion, or reti- 
nitis ; and that now 1 had a secondary or chronic stage to deal with. I 
therefore prescribed alierative doses of hyd. cum aeUs every night, 
followed by a mixture of rhubarb and infusion of quassia twice a-day. 

January I9th. — I found the teeth very troublesome, and advised 
extraction of two, much decayed, 

March Ist. — Much improved ; medicine not very regularly taken ; 
but able lo resume his work, 

AntBoiia of Retina ; Atrophy of the Optic Nerve.—Lomsn S , 

aged 2(5, a married woman, witliout children, applied June, 1861, and 
complained of nearly total loss of sight in both eyes. The history of 
her case is as follows ; — As an artificial-flower maker, she is obliged 
lo remmn very late at work to obtain a living, Altout a year since, 
whilst readmg, a sudden mist came over the book ; this was followed 
by a bright dazzling etarlight appearance. The mistiness has con- 
tinued ever since, and day by day grows worse. The right eye is 
much affected ; she is almost constantly annoyed by fiashes of fire. 
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" The lefl has a black spot with a tail hanging to it, directly in the axis 
of vision ; this is very troublesome to her in bright weather, and 
appears to be always two or three feet in front of her. She occasionally 
Buflers from orbital pain, and a good deal with bilioua headaches." 

The ophthalmoscope discloaea anjeniia of both retinie, with atrophy 
of the optic nerves. The vessels of retinue are very small, iLe choroid 
is alao anamic. The optic disc in right eye is very white and dilated ; 
it has a pale-looking greyish ipatch to its outer periphery, probably the 
remaJna of a former eHiision. The aaucer-like cupping gives to the 
vessels the appearance as if suddenly breaking-off, as they pass oyer the 
periphery of the optic nerve. 

Sight is now very dim, and she reads with difficulty the largest 
type-test. There is no symptom to lead me to iLink the disease o: 
of cerebral origin. The action of the heart is very weak. Blood tonics 
were prescribed and continued for several months, without any very 
great improvement. In November, however, she could slill see t 
about the house. A drawing of one eye was made by the artist for 
at this date (Figure 6, Plate 2). 



Softening of the Retina. 



Some cases of a peculiai- condition of the retina, with 
complete lose of sight, and for which the previous history 
could offer no definite solution, have recently attracted consi- 
derable attention under the designation of softening of the 
retina ; that membrane, although still transparent, being 
considerably changed from its normal character. In the 
eyes exsunined after extirpation, the arrangement of the retinal 
vessels were found normsd, the veins large, and the capillaries 
very numerous ; the vascularity, in fact, being described as 
enormous. Where the nerve cell layer was dimly seen, a 
delicate system of black dotted lines appeared, which, over- 
lying the retinal vessels, resembled very much the arrange- 
ment of the optic nerve fibres ; which, however, were nowhere 
visible. 

The peculiar bluish-grey watery appeai-ance of the fundus, 
which becomes more marked as the disease progresses, ap- 
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pears to be due to the changes in the tissues admitting of the 
sclerotic being seen through them. The cou<iition of the 
optic papilla is another interesting point for observation. 
Instead of presenting a slight prominence about the level of 
the retina, it forms a cup, around which the sclerotic, project- 
ing beyond the choroid forms a white rim, over which the 
vessels may be seen to bend, disappeai'ing at the deepest 
part. The shadow of this rim can be plainly seen, giving a 
deeper tint of bluish-grey to the pai'ts of the cup it passes 
over, when the eye is made to move from side to side. 

Dr. Badcr, who was the first to describe this disease, 
gives the following case, interesting from the careful micro- 
scopical examination made (after the removal of the eye) 
upon which its pathological character is chiefly founded : — 

" E. G , aged 55, observed, nineyeois ago, before the right eye a 

greyiBh miBt, wliich, cummencing at the nasal side, steadily advanced, 
aiid williiii two years became ao thick as to defltroy all perception of 
light. Since then the eye had remained in a stationary condition. 
Two years ago, during an attack of rheumatism, the same kind of mist, 
also advancing from the nasal aide to the temporal aide, appeared before 
the left eye, and, steadily increasing, had reduced vision to mere per- 
ception of light. Neither before nor during the loss of vision had there 
lieen any pain or inflammation of the eyes or the head. The patient 
has had two attacks of acute rheumatisni ; one eleven, another two 
years ago, each of four months' duration. His health has always been 
good, with this exception. No hereditary taint could be traced. 

" Ophthalmotcop'c eicamiKOlion, — Left eye, the media transparent, 
excepting the pigment ring on the lens ; the red choroid and islands of 
pigment well seen ; the optic nerve at its entrance round and well- 
defined ; the periphery formed by a narrow whit« ring surrounding its 
surface, the outer portion of which formed a bluiah-grey aemicircle, its 
inner nasal portion having a dirty-white iinely dotted appearance. 
Through the latter the vessels passed in normal oumber and colour, 
but more than usually bent oyer the narrow white ring." 

In the right eye, the lens was found perfectly opaque. It was re- 
moved by an operation, and Dr Bader, after an elaborate microscopical 
examination of the retina, found " the rods and bulbs normal in shape 
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and tranoparency. In tlie nerve cell layer an amorpliouB light-grey 
and traiislucent substani^ (much resembling, in consislence, colour, and 
appearance, that in the conjunctiva in 'granular lida') in irregular 
patches, with a quantity of brown pigment, some of whiih haa the 
shape of former vessels, so that, when loohng on a piece of retina from 
its choroidal or hyaloid surface, these grey pakhes are found in the 
nerve cell layer, interfering with iU traiiBparency, and giving the whole 
a greyish translucent appearance. The nerve cell layer, with its grey 
patches, overlaid by an exquisitely dense network of angular unequally- 
dilated .capillaries and large vessels ; their dilated state and angular 
arrangement indicating a very alow current of blood. Instead of find- 
ing on this nerve cell layer the transparent optic nerve fibres, the field 
is sprinUed with fine black pigmeut-moleculeH, sonie deposited in irre- 
gular patches, others showmg most distinctly the linear arrangement of 
optic nerve fibres. The vessels are a littie out of focus when this pig- 
ment ia seen, and, judging from the distance of the pigment from the 
vessels, it is probable there is a transparent amorphous substance which 
supports the pigment, and fills the apace between the thickened though 
transparent hyaloid and the vascular layer^" The appearances of this 
affection are shown in Figure 8, Plate 2. 

The optic nerve. Dr. Bader goes on to obsei-ve, up to the 
fascia cribrosa, and the resisting tissues surrounding, the 
optic papilla, were normal and ?« situ ; but the optic papiUn, 
and the optic nerve fibres in their further course Iiad been 
destroyed — by pressure or extended disease — by the peculiar 
amorphous mass, into which the nerve cell layer was trans- 
formed, or which had been deposited in it. 



While Atrophy of Optic Nerve and Retitia. 

A very white glistening aspect of the papilla may be re- 
garded as a sign of progressive degeneration of the optic nerve. 
In a post-mortem examination, conducted by Griife, on a man 
who had been blind for some years, without any evidence of 
cerebral disease, and who died of pulmonary consumption, 
he found the optic nerves atrophied, of a dart grey colour. 
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and of a gelatinous consistence, till they reached the chiasma. 
From there they had degenerated into dense white fihrous 
cords ; the papilla also consisted of tendinous tissue, only a 
few nerve fibres being discerned. Structural changes were 
evident even in the thalami and corpora striata. 

Besides the pearly whiteness of the papilla, the sharp 
well-defined outhne of the atrophied optic disc distinguishes 
the approach of this condition, which is a frequent conse- 
quence of that form of glaucoma due to cerebral congeBtion. 
In more hopeless cases, the distinctly marked circumference 
of the optic disc is broken up, and it becomes jagged and ir- 
regular. Many interesting cases are on record, showing the 
connection of an atrophied state of the optic disc, with some 
anomalous internal condition of the parts in immediate juxta- 
position with the optic nerve. In the eye of a child two 
years old, a scrofulous tumour was found firmly adherent to 
the posterior capsule of the lens, extending to, and pressing 
upon, the optic nerve at its entrance. Pau found a large 
hydatid cyst in the optic nerve of a child, producing atrophy 
and blindness. In the left optic nerve ofa maniac, just before it 
passes through the optic foramen, Walther found a calcareous 
concretion, of a rounded and flattened shape, and of two lines 
in diameter. A similar case is recorded by Morga^i : on 
opening the head of a blind woman, who complained of ex- 
cruciating pain in the head, he discovered " a stone the size of 
a pea in the very substance of the optic nerve." Atrophy of 
the optic nerve is associated with, or quickly followed by, 
some corresponding change in the retina ; first partial, then 
total insensibility is the invariable result. 

" The loss of vision," says Tyrrell, " which results from 
organic cerebral disease, more commonly affects one eye pre- 
viously to or independently of the other ; and if both are 
attacked, the loss of sight is more rapid in one than in the 
other; but frequently at the commencement of the disease 
the field of vision is not equally obscure." In a case recorded 
by Dr. Risdon Bennett, of a girl thirteen years old, in whom 
echinococci were found in one hemisphere of the brain, there 
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was no loss of sensation anyw-here, yet she could not walk or 
stand ; when lying down, she moved her legs freely. Th^« 
was complete blindness, and she was subject to epileptic 
attacks. The optic discs, examined by the ophthalmoscope, 
appeared white and atrophied. In this patient, tumour of the 
brain was diagnosed; bat on examination after death, the 
cetebellom was found perfectly healthy. Dr. Gall gives a case 
of tnmoor in the brain, in which he found the optic discs white 
and atrophied. Defective nonrishment, here also, has been 
assigned as the proximate cause of the changes observed ; 
but not BO much from deficient vital power, as from the 
mechanical pressure of the tumour upon the vessels proceed- 
ing to the parts, so that' they do not receive their propear 
supply of blood. And, certainly, there does not seem to be 
so great a defect in the supply, as an obstructed distribution, 
embolism ; for it has been observed that the optic papilla is 
enlarged and ill-defined, swollen, and blood extravasated near 
it, as if the vessels had been ruptured by over distension. 

By far the greater number of those patients who become 
gradually or suddenly blind — stated by the old writers on 
diseases of the eye as presenting the " peculiar characteristic 
amaurotic stare " — the ophthalmoscope shows are sufferers 
from what is now termed white atrophy of the optic nerve. 

Atrophy of the optic nerve is a process of gradual and 
painless loss of sight. The only outward and visible sign of 
this intractable and obscure disease, is a vacant stare, accom- 
panied by sluggish or dilated pupils. The optic nerve is 
pearly white, aud its periphery encroached upon by irregular 
patches, while other portions of it are either slightly hypene- 
mic, or appear to be so by contrast. As the atrophy pro- 
gresses, the whole optic disc becomes white and dilated ; less 
blood is circulated in the choroid, and the calibre of the cen- 
tral vessels diminish as vision decreases. The disease appears 
to pay no respect to age, sex, or condition of life. I have 
seen it in quite young children, middle age, and in the old ; 
in the strong and weat, rich and poor. In numerous 
instances I have been unable to trace any symptom of cere- 
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bral disorder, or physical obBtmction, such as orbital or 

intra-cranial tumour would oppose to the blood supply. 

In an eye removed by Dr. Jacobson, the retina was 
perfectly transparent ; the entrance of the optic nerve was of 
a pure white colour, and was sharply bounded by the black 
choroidal margin. The macula lutea could not be distin- 
guished. Very soon, however, the intra-ocular portion of the 
nerve became of a dirty-white hue ; the clearly defined mar- 
gins were lost, and whitish-grey lines passed at the same 
time on to the retina. When these had extended about half 
a line from the choroidal margin, the macula lutea suddenly 
disappeared, and now from these two points, macula lutea and 
optic entrance, the change in colour gradually spread over 
the rest of the retina. Since the entraJice of the optic nerve 
was affected, while the central portion of the macula lutea r&- 
mained free from this opacity, it is clear that this process 
commenced in the cerebral substance or nervous iibrea within 
the cranium. 

Ingentibility of retina, th« resuU of cerebral effmion. — " I may 
mention an interestijig case of amauro»ia of both eyes in a boy, who has 
had some dlseaae of the brain (most probably effusion into the veotri- 
cleB). Prom being perfectly blind, he is now recovering hia sight with 
one eye, and I have found that the dilated and perfectly fixed pupil can 
be made to act, and that almost as eompletely (though rather more 
slowly) as a healthy one, by repeated and long-continued use of the 
light throvm upon the retina by the ophthalmoscope. I look upon this 
as an indication, if such were necessary, tliat the retina is not much 
out of order, but that the cause of the amauroGia is more central in its 
origin, and I think the use of light in this manner may be mode 
Bvmlable as a means of diagnosis. Moreover, it may be useftil as a 
method of treatment, and, by means of quickening or keeping up the 
reflex fiinetion involved in the action of the iris under the stimuluB of 
light, it may answer the aame purpose which galvanism does when 
uaed to m^tain or resuscitate the function of muscles and motor nerves 
in paralysed limbs."* 

* Dr. Ogle, ' Medical Times and GaMtW Jnnc, 1860. 
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Atrophy of the Opik JVerw and Retina — Wm. P , aged 32, 

B poliMman, in an affray with burglars about four years ago, re- 
ceived a violent blow on the left side of the head, which rendered him 
insensible for a few hours. He wa* severely beaten about the head, the 
(ace presenting many deep cuta, and nose broken. For several days he 
was nearly blind. When he recovered sufficiently to move about, be 
found that he could not raise the left leg and arm with the same freedom 
and power as before the injury ; the sight of his left eye waa ahnost 
lost. He has aince been unable to see with either eye perfectly, and has 
double vision. With the ophthalmoscope the usual appearancea of 
atrophy present themselves in the retina Mid optic disc. In this cbbb, 
1 consider that cerebral effusion followed the severe injuries recdved ; 
and, as a consequence, apoplexy of the retina, with loss of sight. Al- 
though the efiused blood in the internal eye has been absorbed, there is 
still gome amount of pressure, which seriously interferes with the circu- 
lation, and therefore the nourishment of the optic nerve. This opinion 
is in gome measure confirmed by the beneficial effects produced, after a 
treatment of only two months. By the use of iodide of iron, he is 
gradually recovering, and can at the present moment read the largest 
letters of the type-testa. 

Colloid sTOKtkg, proditeiyff airffphy of the optic nenxt ; total blind- 

nen. — The following case, Maria C , aged two years and ahalf, came 

under my observation as an out-patient, for about six months, at the Royal 
Ophthalmic Hospitd. The colloid growth wbj douhtles a congenital 
disease, then proceeding vrith great rapidity ; as from the first it ap- 
peared to threaten the life of the child. Several remedies were em- 
ployed, but with unavailing effect ; at length, opiates alone were used 
for keeping the child quiet, and producing sleep. The head and body 
were examined about twenty houra after death. The body was greatly 
emaciated, and, excepting the hands, there was no rigidly in the limbs. 
The left eye, the seat of a recent hiemorrh)^, was blackened, and pro- 
truded fully an inch and a half from the socket. The right eye much 
less black, and slightly swoUen. The skull was thin and vascular, the 
anterior fontanel open. Membranes of the brain healthy, but paler 
than usual. The brun was also pale and semitransparent, presenting a 
gelatmous appearance. The ventricles were found full of serum. The 
corpus calloBum was soft, the optic Ihalami unusually hard and atrophied. 
Tlie superior lobes in front were adherent. Left optic nerve nearly 
twice the size of the right, and about half an ounce of pus was found 
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beneath the cerebellum in the posterior fossa. The bones of the socket 
were perfectiy healthy. 

The most important affection of the optic nerve is exca- 
Tation of its entrance (^papiSa fieriii optiei). H- Miiller dis- 
tinguieheH two species of this disease : one caused by simple 
atrophy of the nervoua fibres, the other a result of the 
intra^ocnlar presaure, the true glaucomatous form. The 
former is characterized by the shallowness of the saucer-like 
depression, which does not extend beyond the inner surface 
of the choroid. The second form presenting a deep aip, 
which extends beyond the level of the choroid. Atrophy 
commences at the central part of the nerve, which is formed 
by the papilla, central vessels, and connective tissue. Ammon 
considers that excavation of the optic papilla depends entirely 
on atrophy of the retinal vessels. 

The following points shoidd be noted with reference to 
excavation of the optic nerve : — 

" 1. The sclerotic and cornea possess considerable elas- 
ticity. 

" 2. The vitreous body is very little compressible or 
e^ansible. 

" 3. The increased tension in the vitreous body does not 
necessitate compression of the choroidal vessels: they may 
even be congested when the pressure of the vitreous space is 
augmented. 

" i. The retinal vessels at the entrance of the optic nerve 
become compressed and atrophied, when the pressure is in- 
creased in the vitreous body. Thus the arteries contain too 
little blood, the veins too much, and we find retinal venous 



" 5. The increased pressure in the vitreons body must be 
supposed to be caused by a functional afi'ection of the vitreous 
cells, especially those at the root of the hyaloid ; and tbie 
affection is itself owing either to senile changes, or to long- 
continued, far-advanced hyperEBmia."* 

• Vitchow'9 ' ArthiTGs,- Vol, 10. 
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Lueniibility of retina, or fooctional amaurosis, as it it 
called hj most authors, is a disease proceeding from irritating 
causes in connection with changes in the cerebellum and also 
of the spinal cord. Dr. Brown S&juard has collected sirtj- 
two cases in which it was most likely excited by injuries to the 
latter. As it is difficult to account for this form of para- 
lysis of the retina in connection with lesions of the cerebeUam, 
that not being the origin of the optic neire fibres, the same in- 
defatigable observer concludes that the defect of sight is the 
result of an irritation of certain parts of the cerebeUum acting 
apon the nutrition of some portions of the nervous apparatus of 
vision ; and that, like all other reflex paralyses, it is charac- 
terized — " 1 stly, by appearing of course only after the irritation 
which is considered its cause. 2ndly, it is not accompanied 
by any erident alteration of the nen'e, or of the tabercniar 
qaadrigemina. 3rdly, it increases or diminishes in perfect 
correspondence with the corresponding progress of the irri- 
tating cause. Lastly, it is quickly cured or ameliorated when 
the supposed cause is removed." The illustrations ^ven are 
fully confirmed by my own observations, especially those 
cases of amblyopia due to gastric or intestinal disorder. It 
is also well known that some cases of blindness consequent 
upon attacks of neuralgia in the face and head, have been 
cured by division of the irritated nerve. It is worth noticing 
here also, that photophobia is a frequent accompaniment of 
neuralgia, showing the intimate relationship of the retina, by 
reflex sympathy, with distantly irritated nerves. 

Andral, in his Clinical Medicine, quoted in the ' Medical 
Times,' Aug. 30, 1862, comments upon a case reported by Dr. 
Michelet as being remarkable. A girl, ten years before her 
death, had had an attack of apoplexy, the result of which was 
blindness from paralysis of retina ; there was no other para~ 
lysis, but habitual headaches. On examination after death, 
a cavity of old standing was found in the cerebellum. Ee 
also confirms the observations of Dr. Brown Sequard, in 
speaking of another case where there was hemiplegia as well 
as blindness, and in which, after death, softening of one lobe of 
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the cerebellum was discovered. Aiidral, however, suggests 
that an explanation may be found for the blindness which, in 
the first place, appears to have nothing to do with disease of 
the cerebellum, by reference io the anatomical relations esta- 
blished between this pail; of the brain and the tubercular 
quadragemini, by means of the prolongations known as the 
processus a cerebello ad testes. It is a fact sufficiently well 
known that all forms of paralysis lead to emaciation and 
atropliy of the affected parts; and this result is generally 
ascribed to want of action caused by the paralysis ; but the 
close connection of the brain and spinal cord with the Sympa- 
thetic, by affecting the nutritive energy of this latter — the 
vegetative portion, so to apeak, of tlie nervous system — seems 
to offer a much more reasonable solution of the question. 

Insensibility of retina dependent upon congestion of the 
brain, is marked by some of the follo^ving symptoms; — dilated, 
sluggish, or immoveable pupHs, ptosis, strabismus, diplopia, 
flushed face, sense of weight, pain of the scalp, lethargy, 
noise in the ears, disordered and irritable stomach. The 
patient complains of photopsia, partictilai'ly in stooping, 
coughing, or straining ; of seeing luminous sparks and flaslies, 
spectral illusions, as the circulation of the blood in his own 
eye would present, and which to him is a cause of much 
distress. 

Hypersesthesia, *' a morbid exaltation of the sense of sight, 
ie occasionally observed among the premonitory symptoms of 
cerebral disease, the patient complaining either of an acute 
and sensitive condition of the retina, or of an abnormal ex- 
panded visual capability. A young gentloman, a few days 
before an attack of inflammation of the brain, had a painful 
condition of sight. If his eyes were exposed, even for a 
minute, he shrieked with pain. In another case, the symptom 
was precursory of an attack of apoplexy for at least ten 
days."* 

Photopsia- — I have before alluded to the diagnostic value 



of photopsia, under tbe name of Pbosphenes, as a test of the 
sensibility of the retina, in cases of cataract. When asso- 
ciated with cerebral amblyopia, the patient complains of stars 
of fire, or bright ghttering sparks, descending in a shower 
before tbe eyes, and sometimes to such a distressing degree as 
to appear as if the eyes were, against the will of tbe patient, 
directed to the surface of a glowing red-hot basket of coals. 
The seat of photopsia is evidently in the retina, and a material 
element of its production is tbe current of the blood as it 
circulates through the capillaries of that membrane or of the 
choroid. It nearly always denotes a congestive condition of 
the retina; and is not, as I have before said, an uncommon 
symptom of acute disease of the brain. 

The late Dr. James Johnson recorded the following case : 
" A diBtinguiahed artist far several years suffered trom photopsia, 
to which afterwards headache and diminution of vision were added, ter- 
minating in complete blindneBs. NevertheleBS, the luminous pheno- 
mena continued night and day. occasionally assuming the appearance 
of angels with flaming swords, whose movements were apparently ac- 
companied by an electric li^t The forms, however, frequently varied. 
The mental powers of the gentleman remained unimpaired, and when- 
ever he went out he was very attentive to everything that did not 
require eyesight In the spring of 1 835, he had an apoplectic seiiture, 
which deprived him of movement, consciousness, and speech. There 
was complete paralysis of the sphincters, and the pupils were dilated. 
He recovered from this condition, and ai\er a few weeks was again able 
to go about the town and attend to his business. But the visual phe- 
nomena returned, and the sight was as painfully dazzling, and more 
continuously ao than before. Pressure at the back of the neck caused 
great uneasiness, extending to the lower trunk and extremities. It was 
not pain, but a horrid feeling that was induced. This pervaded the 
whole iirame, and it was only by the greatest entreaty that he could be 
induced to permit a repetition of the manual examination. The sensi- 
bility had now so much increased, that simply touching was sufficient 
to renew these distressing sensations. 

" A' pint of blood was taken from the arm, and during the operation 
vision returned. He said he saw three women standing behind the 
genUeraan who was bleeding him. B«ng asked, were they a« large aa 
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life ? he replied, ' that they were rather l(vw,' and pointed to the place 
where they «tood. The genae of feeling was quit« as much disturbed 
and illiuiTe, as that of sight, for in a few momenti ai^r looking behind 
him he called out, ' that somebody had hit him two or three times on 
the baclt.' All thia wm very different from the ravings of ineanity, as 
he scarcely felt the impression before he was himself aware of its being 
an illusion. In (aci, his chief distresa arose from the alarming nature 
of the disordered perceptions. ' Rid me of these sights and sounds,' 
was his entreaty, ' and get me some sleep, or I shall lose my senses.' 

" Active purgatives were exhibited after venesection was performed. 
Subsequently a bUster was applied over the ninth doreal vertebra with 
great benefit, and he recovered under the continued use of gentle 
alterative aperients, combined with counter- irrifaf ion. 

" He had a recurrence of the attack some months after in conse- 
quence of hard drinking ; but though he complained more of the head, 
especially the back of it, there was no material fulness or frequency of 
the pulse, or febrile irritation. He was again relieved by purgatives 
and blistering, and was afterwards treated with camphor and other 
nervine medicines. In the month of August, an apoplectic attack 
occurred, and death ensued in three days. 

" A post-mortem, disclosed in the right loleral ventricle of the brain 
nearly three ounces of clear fluid. The left was full of bladders resem- 
bling hydatids of various sizes, and contmning fluids of varying consis- 
tency. This accumulation sprung from the floor of the ventricle by a 
kind of pedicle, and penetrated into all the recesses of the cavity, push- 
ing ita branches forwards so as to extend the thalamus of one side into 
the opposite half of the brain, destroying everything that opposed ita 
passage. Both thalami optici were converted into a pulp, as weU as the 
whole anterior lobe, which was so diffluent as scarcely to bear the 
slightest pressm^. The optic nerves were compressed by the hydatids, 
BO aa to present a mere thready appearance." 

Semiojna, half-vision, has always been a subject of in- 
teresting inquiry, as it is considered to be a useful illuatra^ 
tion of the physiology of the optic nerves, and especially 
of their decussation in the optic thalami ; for when he- 
miopia is associated with some injury or disease confined to 
one hemisphere of the brain, it has been observed that it is 
the eye of the opposite side of the body which is affected. 
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Usually it is the right or the left half of objects that is invi- 
fiible ; but it may happen that it is the upper or lower portion 
of the retinal field that thus becomes insensible. The cele- 
brated Dr. Wollaston, for years before his death, had fre- 
quently recurring attacks of heniiopia ; and as he could always 
connect them with some sufficiently disturbing cause in the 
general system, such as fatigue, indigestion, or other slight 
indisposition, it occasioned him little anxiety, and with phi- 
losophic calmness he undertook its JnTestigation. He had 
had the opportunity of observing it in others; for, in his paper 
"On Se7)Udectissation of the Optic iVenres," " published in the 
Philosophical Transactions, he remarks that he bad fre- 
quently known others besides himself similarly affected. 
" One of my frienda," he says, " has been habitually subject 
to it for sixteen or seventeen years, whenever his stomach is 
in any considerable degree deranged. In bim the biindnefis 
has been invariably to his right of the centre of vision, and, 
from want of due consideration, had been considered a tem- 
porary insensibility of the right eye ; but he is now satisfied 
that this is not really the case, but that both eyes have been 
similarly aEFected with half-blindness. This symptom of his 
indigestion usuaUy lasts about twenty minutes, and then 
subsides, without leaving any permanent imperfection of 
sight" 

In his own case, Dr. WoUaston describes hemiopia as it 
most frequently appears, " When I was first attacked with 
this peculiar state of vision, it followed violent exercise I had 
taken for two or three hours before. I suddenly found that 
I could see but half the face of a man whom I met, and it was 
the same vrith every object I looked at. In attempting to 
read the name Johnson, over a door, I saw only sou, the 
commencement of the name being wholly obhterated to my 
view. In this instance, the loss of sight was to the left, and 
was the same whether I looked with the right eye or the left. 
This blindness was not so complete as to amount to absolute 
blackness, but was a shaded darkness, with definite outline. 
The complaint was of short duration, and in about a quarter 
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of an hour might be said to be wholly gone, having receded 
with a gradual motion from the centre of vision obliquely 
upwards towards the left." 

Dr. WollastoD Hved twenty-four years after the attack 
here described, and four years after the publication of his 
paper in which the details of another attack is given. " It 
ia now about fifteen months since a similar affection occurred 
again to myself, without my being able to assign any cause 
whatever, or to connect it with any previous or subsequent 
indisposition. The bUndness in this instance was the reverse 
of the former, being to my right instead of the left of the ob- 
JGct to which my eyes were directed, so that I have no reason 
to suppose it in any manner connected with the former affec- 
tion." After death, on making an inspection of Dr. Wollaston's 
eyes and brain, it was found that the optic thalamus of the 
right side was of an unusually large size ; and that, on making 
a section of it, httle or no vestige of its natural substance was 
perceptible, with the exception of a layer of medullary sub- 
stance on its upper part. It had been converted into a 
tumour, as large as a hen's egg. Towards the circum- 
ference it was of a greyish colour, and harder than the 
brain itself; but in the centre, of a brown colour, soft, and 
in a half-dissolved state. This diseased condition was not 
confined to the thalamus, but extended to the neighbouring 
portion of the corpus striatum. The right optic nerve, where 
it passes on the outside of the thalamus, was of a brown colour, 
more expanded and softer than natural.' 

Dr. Forbes Winslow relates the case of a patient who 
complained, a few hours before a paralytic attaok, of being 
able only to recognize half of everything he saw. If be 
looked at a person, there appeared to be hut one eye, half a 
nose and mouth. In another case, every part of the body 
was enveloped in a thick mist. These were among the pre- 
monitory signs of an attack of phrenitis, and existed some 
days before a severe paroxysm of headache excited alarm as 
to the state of the brain. 
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These and other £acta of a Bimilar nature sufGciently 
prove that hemiopia arises from partial .paxalysiB of the 
retina, where certain portions of that membrane become in- 
Bcnaible to the action of light. The patient mentally refers 
the blotted-out appearances to external impressions ; it is 
as if something was actually before his eyes. The insensible re- 
tinal spots have been likened by some to Marcotte'e dark spots, 
cut out as it were in the field of vision ; they readily become 
apparent, if the patient looks up to a white cload, or to a 
sheet of vfbite paper held before his eyes. 

To test the sight of a patient suffering from bemiopia, 
Ruete directs a bold white cross to be placed upon a black 
ground, previously graduated or divided into eighths of an 
inch. Let this be held up before the eyes of the patient, and 
request bim to look steadily to the centre of the cross, and at 
the point of decussation of crossing ; then ascertain how much 
of the arms of the cross can be seen on either side. Note the 
extent, and then rotate or turn the cross gradually on its 
axis, again noticing the measurement in the oblique and hori- 
zontal positions. In this way a tolerable idea of the amount 
of insensibility of the retina may be obtained. The exact 
distance the cross is required to be held from the eye must 
be previously measured and noted, and each eye tested and 
examined separately. 

If the spots are confined to one eye, the disease is mo- 
nocular, and vfill be found frequently associated with cy- 
clitis, choroidal exudations, or hydropthalroia. If it occurs 
in both eyes, it is called binocular hemiopia, and it probably 
arises from disease of the optic nerve and retina. 

Hemiopia and myodesopia not unfrequently co-enst ; bo 
that in one eye we may have the former defect, and in the 
other, the latter. These fixed muscse are the result gene- 
rally of a loss of sensibihty in the retina at particular points, 
more or less according to the character of the case. Langen- 
beck relates the case of a patient long troubled with muscse, 
which deserves attention : — 
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" The eyes presented little or no change, whereby the exiBtence of 
such an affection could be detected. [This, it must be observed, waa 
written before the invention of the ophthalmoscope.] After death, these 
organs were examined, and neither the aqueous hiimour, nor the lens, 
nor the. vitreoua, all esamined microscopically, showed anything un- 
natural. The retina and the other tiaauea of the eye also seemed nor- 
ma! ; the vessels were not enlarged, nor any evidences of congestion 
present. On examining the retina microseopicaLy, however, the whole 
of the interna] surface was seen to be covered with blackish or brown 
points, formed ajiparently of molecules of pigmentum nigrum, in glo- 
bules about ten times larger than the medullary globules of the retina. 
They were dispersed equally and in some sort of order over the whole 
membrane, and followed the courae of the blood-vessels. They were 
found in both eyes. 

" The patient was never altogether free from myodesopia, although, 
at certain times, especially after drinking gpirits, the disease increased. 
Certain of the spectra which he saw, floated before hia eyea ; others, 
and these the more numerous, remained fixed. In writing, he com- 
plained that the paper seemed sprinkled over with snuff ; and so similar 
were the spectra which he sow to groins of anufT, that he often tried to 
brush them away."* 

Adigmaiimi. — When rays of light falling upon the eye are 
brought to a nearer focus in the vertical than in the horizontal 
plane, the consequent defect in vision is called astigmatism 
This inability to coDect light on one exact point of the re- 
tina is a very common occurrence, and in the great majority of 
cases is due to some irregularity in the refracting surfaces of 
the eye. For instance, such as would be produced if the cor- 
neal curvature, instead of describing in all directions arcs of a 
circle, lines drawn from every part of which to its centre would 
be equal, were of such a form that lines drawn on the vertical 
plane would be longer than those in the horizontal ; in fact, 
a segment of a cylindrical surfaca This was the conclusion 
arrived at, after an elaborate study of the circumstances in his 
own case, by the astronomer royal, Mr. Airy, and now 

* UKkenxie, Op. cit. page 9GB. 
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generally acquiesced in ; althoagh there can be little doubt 

that the defect might also arise from a want of uniformity 
in the density of the crystaUine lens throughout the whole 
of its substance. 

The existence of astigmatism may be readily detected by 
the patient being directed to close one eye and examine with 
tlie other the cross lines of a window frame, as suggested by 
Fischer, of Berhn. Any deviation in the distinctness with 
which these may be observed, or in the apparent length or 
breadth, as looked at with the head in an upright or inclined 
position upon the shoulder, betrays irregularity more or less 
in the refracting media or surfaces of the eye. My friend, 
Mr. Wharton Jones, F.II.S. instituted an inquiry into the 
cause of this incapacity of the eye to collect all the rays of 
hght which enter, into one exact focus, and an interesting 
paper by him, for the purpose of individual analysis, will be 
found in the ' Proceedings of the Royal Society,' vol. x. He 
has also devised glasses of a certain form to correct the 
defect. 

Ckmpsia. — A very early symptom of the more serious 
aEEections of the internal eye, as insensibility of retina, or 
glaucoma, and also a frequent occurrence in cases of dyspep- 
sia and general debihty of the system, is a peculiar iridescent 
halo or coloured appearance surrounding bright objects 
when looked at. This is called chrupsia, as a general term 
for coloured vision ; and many remarkable cases are on record 
where the aifection appeai-ed under circtimstances that could 
not possibly connect it with the retina, except secondarily. 
Thus we have Dr. Mason Good's own case, who, after an 
attack of jaundice, saw all objects as if coloured yellow. A 
patient, in whose eye a prolapsus of the iris had occurred, is 
mentioned by Ma(;kenzie, with whom everything around ap- 
peared of a greenish hue ; and Dr. ConoUy gives an instaBce, 
where, for some time after an attack of paralysis, the same 
symptom appeared. In the latter case, perhaps the retina 
might fairly be presumed to have been the immediate seat of 
the disordered vision ; but as chrupsia, or its most frequent 
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form, iridescence, occasionally arises from derangement in 
the dioptric media, by which the achromatic power of the eye 
is disturbed, some degree of caution is necessary to guard 
against being betrayed into an erroneous diagnosis. 

In the Ophthalmic Hospital Reports (vol. iii, 286), Dr 
Jackson has given an interesting case of coloured vision, where 
everything looked at seemed yellow, so much so that it pre- 
vented the patient from pursuing his business, of buying wood, 
as he was unable to distinguish red from yellow pine. The 
particulars of a similar case that followed a severe railway 
accident has lately excited some attention, and a medico-legid 
question of importance was raised. The suffei^er, a corn- 
dealer, brought an action against the company for compensa- 
tion, inasmuch as that after the accident everything appeared 
yellow, and all qualities of flour therefore were alike in colour. 
The evidence chiefly depended upon the man's own state- 
ments, as it appeared the eyes were carefuUy examined, and 
yet none of the medical witnesses could give any explanation 
as to the cause of the yellow vision. The jury awarded 
£1200 damages. Dr. Jackson took advantage of the case, 
which came under his care, to inquire into the nature of such 
affections of vision. The ophthalmoscope showed disease of 
the optic nerve, without any evidence of disease in the other 
structures of the eye. There were symptoms present, how- 
ever, such as temporary tremblings of the legs, vrithout 
evident cause ; jerking up of the left leg, and a sensation of 
" pins and needles " in the toes, widch sufficiently betrayed 
impaired nutrition in certain parts of the nervous system. 
Dr. Jackson hence concluded that the defect in sight was 
owing to this general affecting cause, and that the anfemic 
condition of the optic discs indicated impairment of the blood 
supply to the whole retina. The inability of this patient to 
receive correct impressions from light admitted to the eye 
was therefore due to some change in the retina itself conse- 
quent upon impaired nutrition. Further observations, how- 
eve'r, are still necessary, as cases of ansemia of the optic nerve 
entrance frequently occth" in wliich there is no complaint of 
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coloured viaion, although, as Dr. Jackson truly obBerves^ 
in many others there is, and that sometimes red and some- 
times green " fogs " are mentioned. In connection with this 
subject, the effect of santonine, the active principle of arteme- 
sia santonica, in producing green vision, deserves to be noticed. 
M. Franceschi has made several careful experiments to deter- 
mine the nature and cause of this effect ; and his opinion is, 
that the phenomenon is not associated with any symptom in- 
dicating an over-excited action of the nervous system, but to a 
colouring property it possesses, which produces analogous 
effects to the well-known instances of madder and rhubarb in 
colouring the fluids of the body. 

Dysckromalopsia. — Insensibility of the retina to certain 
colours, not in any way allied to cbrupsia, is a defect of 
v^ion nearly always congenital or hereditary. In soma 
persons the colour-blindness is complete, while in others it 
exists only to a limited degree. Those unable to distinguish 
and appreciate the various differences or shades in reds and 
greens, are by far the most numerous class. Dalton, the 
celebrated chemist, suffered from this defect ; and therefore 
it has been called, after bim. Daltonism. 

Till within these few years, this affection of the eye was 
supposed to be confined to a small number of individuals; 
but it appears, from the caJculations of various authors, that 
ime person out of every fifteen is colour-blind. According to 
the experiments made by the late Dr. Wilson upon 1154 per- 
sons at Edinburgh in 1852-53, am person in every eigMeen 
bad this imperfection. 

1 in 55 confound red with green. 
1 in 60 confound hroum with green. 
1 in 46 confound blue with green. 
Hence, one in every 17-9 persons is colour-bhnd. 

Surprising as the phenomenon is, and amazed as we must 
be to learn its frequency, the existence of colour-blindness 
might almost have been predicted from analogous defects in 
the other organs of sensation. In the senses of Touch, Taste, 
Smell, and Hearing, such defects certainly exist. The sense 
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of touch has, not yet been sufficiently studied; bu,t we have 
reason to believe that it is not only capable, in certain per- 
sons, of distinguishing colours, but incapable in others of dis- 
tinguishing particular colours. Both Prof. Wartmann and Dr. 
Wilson have examined individuals who correct by the touch 
the erroneous judgments which they form regarding colours. 
In the sense of tade the same defect exists. Some persons 
are highly sensible to certain tastes, and not to others. Some 
cannot distinguish sour from hiiter. In the sense of smell, 
the same incapacity exists of recognizing the presence of par- 
ticular odours, though others are quickly perceived. But 
it is in the sense of hearing that we have the most perfect 
analogy with colour-blindness. Certain ears that hear all or- 
dinary soimds most distinctly, are deaf to grave sounds, while 
others are deaf to shrill sounds, like the chirp of the cricket 
and the grasshopper, just as the colour-blind see the colours 
at one extremity of the spectrum, and not at the other. 

" Although it is known that when the eye is sound it can 
receive the normal sensation of colour, yet it is not gene- 
rally known that the sensation can only he prolonged for a 
limited time. Thus, whenever any one looks fixedly at a bright 
object placed on a surface of a dark tint, and then closes his 
eyes, or transfers them suddenly to another ground of a white 
colour, he immediately perceives an image more or less clear 
of the object beheld, but presenting a colour complementary 
to its own. It arises also when the eyes have been fatigued 
by the prolonged observation of a colottred and very bright 
object, and then suddenly turned to look at another object of a 
diiferent colour. In both instances this ceases at the end of 
a given time, during which the primitive impression in its turn 
takes the place of the secondary impression.* 

The first case of colour-blindness that occurred in my 
practice was that of my late talented friend, Mr. Angus Reach, 
whose untimely death has been so much and so justly 
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lamented^ He was incapable of distinguishing green, and 
only partially red. With him, both were nearly the same. 
The former would sometimes appear more of apink than even 
red- He had altogether but a very poor conception of the 
primary colours. This I detected on an occasion while en- 
deayouring to demonstrate the gradation of beautiful colours 
displayed by some objects made to depolarize light when placed 
on the stage of my microscope. After a long endeavour to con- 
vince him of the fact, as he could see nothing wonderful in it, 
I discovered that he was unable to name the colours correctly ; 
and he then told me he had always been indifferent about 
them. To prevent error, he had been accustomed to avoid 
describing them, except relatively, as light and shadow, or 
black and white. He remarked, one day, of the vin ordinaire of 
France, that to hinn it appeared so like ink that he found 
himself endeavouring to write with it. He saw no red in it. 

At this time, unfortunately, my attention was not so 
much drawn to ophthalmic disease as it has been since; 
and I omitted to make such an investigation of this re- 
markable affection as, in one so fully capable of affording 
accurate information as to the phenomena observed, would 
have been so valuable. Very soon after, he was attacked witli 
the first symptoms of softening of the brain, which gradually 
progressed during the two years his life was prolonged. 

It has since several times occurred to me that the defective 
condition of sight might have been connected with the early 
development of the disease in the brain. The extreme con- 
dition of colour-blindness in which I found Mr. Keach*s eyes 
must have been a progressive aggravation ; for, otherwise, it ia 
most probable more notice would have been taken of it than 
seems to have been the case. Indeed, it might have been 
ijiduced as the first symptom of an over-worked brain. I 
have had opportunities since of observing instances of partial 
colour-blindness arising from general disturbance of the sys- 
tem, and disappearing as this was corrected and relieved. 
The following case will sufficiently illustrate this : — 
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Ann G' , aged 33, a healthy-looking widow, who had neyer 
over-used her eyes. Has always enjoyed good health ; but, since the 
death of her husband, has suffered greatly from nervous depression and 
lowness of spirits. Two years ago, whilst reading the paper, her sight 
suddenly became dim, ho aa to prevent her reading or seeing any object 
at a distance. She only lately discovered that she could not distinguiEh 
colours, with the exception of blue. Having placed before her, succes- 
wvely, red, green, orange, and blue, she could only diatinguifih between 
them as dark or light, and could not tell what they were. She thought 
it arose chiefly from the effort made in straining her eyes to look at 
them, which gave her considerable pam. 

An opportunity was taken of examining the eyes with the ophthal- 
moscope. The lenses were found perfectly clear. In the right eye a 
small black patch was visible on the upper and inner portion of the 
periphery of the optic nerve entrance, the greater part of which 
appeared abnormally pale. There vms cupping. Tlie retinal vessels 
appeared to break abruptly off after leaving the nerve. All the vessels 
are partially obscured and irregular. In the left eye, the retinal vessels 
emerge from two separated points. The optic nerve very white. Mist. 
Ferri was prescribed to be taken three times a day. Under this treat- 
ment she considerably improved ; natural vision returned, and in two 
months she discontltmed her visits to the hospital. 

Unilocular Diplopia. — There are some forms of retinal dis- 
order that, unlike softening of the retina, the infiltration of 
pigment into the membrane, atrophy, &c. admit of little ex- 
planation from any observed structural change, and which 
therefore it is usual to assign to irregular refraction. Such 
ai'O cases of unilocular diplopia, where objects are seen out of 
focus, 80 as to produce double images in the affected eye. It 
is much more frequent than is generally supposed ; for it is 
seldom noticed until the sight of the other eye is considerably 
impaired. The effects of unilocular diplopia are much the 
same as is produced in myopic and presbyopic eyes, when the 
object is placed beyond the proper point of sight ; but its im- 
portant characteristic, distinguishing it also from temporary 
indistinctness of vision due to some disturbance in the general 
health easily rectified, is the suspicious circumstance of only 
q2 
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affecting one eye. It is necessary, however, to bo cautious in 
determining the character of this form of diplopia, as it may 
arise from some accidental condition of the surface of the 
cornea, or even from a dislocated lens. A layer of mucus upon 
the cornea will produce not only a douhle, but a multiple 
effect of images upon the retina. Defective correspondency 
in the curvatures of the cornea and lens, bo that their vertices 
are not on the same liue, or axis, may also occasion the illu- 
sion, as rays of light will thus be brought to a focus at different 
points ; and, in some cases of strabismus, an anomalous form 
of diplopia is observed, duo to what is termed incongruence 
of the retina. For instance, in strabismus convergena, the 
double image should be homonymous, and the distances 
between them commensurate with the amount of deviation 
from the proper visual axis ; but where there is incongruence of 
the retina, we find these conditions reversed ; and even if the 
images are homonymous, the distance between them bears no 
proportion to the want of parallelism iu the optic axes. In a 
divergent squint also, will perhaps be found homonymous 
diplopia, whilst a convergent case may have crossed double 
images. 

Grafe distinguishes two classes of this affection. In the 
first, the healthy eye fixes the object with its centre. Upon 
closing this, however, the affected eye does not adjust its 
central spot upon the object, but a point of the retina lying 
either internal or external (according to the character of 
the squint) to the central spot, and with which, in a fixed gaze, 
it ultimately becomes identical. 

In such cases, it is obvious that a line dividing the retina 
into a right and left half, does not fall exactly in the centre, 
as in the healthy eye, but is situated in a convergent squint, 
on the inner side of the centre; and rays of light, therefore, 
whether acting upon the macula lutea or on points of the 
retina external to it, describe an image as if tbrovra across 
that of the healthy eye; and it so happens that a crossed 
double image may be observed in conjunction with a conver- 
gent squint. It is otherwise when the vertical line falls on 
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the outer side of the centra, for images will then be produced 
in a correspondiog direction; and thus with a divergent 
squint will be found homonymous diplopia. 

After a strabismus, convergens or divergens, has existed 
for some time, it frequently happens that a portion of the 
retina in the affected eye has lost the power of mutual vision 
oh a line inwards or outwards according as the case may he ; 
and, therefore, if tested with a prism, its base in the former 
turned inwards, in the latter outwards, no diplopia will be ob- 
served. When, however, the base of the prism is applied 
vertically upwards or downwards, if incongruence of the 
retina exists, the double images will now be crossed and differ 
in height; or, should they be homonymous, the distance 
between them will not be at all proportionate to the amount 
of the squint. 

Before operating for strabismus, it is evidently of import- 
ance to ascertain whether or not incongruence of the retina 
exists, which is readily discovered by the aid of prisms,* the 
iacihty of uniting the double images directing in a great mea- 
sure the course to be pursued, as, under some circumstances, 
an operation might not be advisable. For instance, if, on ap- 
plying a prism with its base outwards, crossed diplopia should 
he aroused, an operation would probably subject the patient 
to great inconvenience, from the crossed double images pro- 
duced, and which it would he difficult to suppress. It might 
also happen, that, in the natural endeavour to obviate the 
confusion in sight, by separating the images wider apart, the 
eye would be turned outwards, producing the still greater de- 
formity of a divergent squint. Or the original condition 
might again appear by the contraotion of the rectus internus 
in a similar natural endeavour to unite the images. 

In the second class of cases of incongruence of the retina, 
according to Grafe, each eye being tried separately fixes the 
object with the macula lutea ; but the two points not being 



* Vienna opticians include prisms in tie box of teBt-Ionses wbioh they 
sapjily to Oplitliftlmio lioapitala. 
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identical when both eyes are open together, diplopia arises. 
An operation might be here performed to cause the rays of 
light to fall upon that centric point of identity in the 
retina that tvould correspond with the macula lutea iu the 
healthy eye. 

If there is a very great difference between the double 
images and the deviation of the optic ases, it is very pro- 
blematical indeed that any operation will enable the patient 
to unite the images so as to bring them accurately over each 
other. The object therefore shouhl be to correct the squint 
only 80 as to restore as much as possible the pai-allehsm of 
the optic axes. The personal appearance will at all events be 
greatly improved ; and as the images are widely apart, if they 
happen also to be homonymous, the defect soon ceases to be a 
cause of annoyance. Persons who squint have always double 
vision; but they acquire the power of attending to the 
sensation produced in one eye at the time. 

Should the incongruence of the retina not have been dis- 
covered until after the operation, and the diplopia be com- 
plained of by the patient, this may be corrected by the use of 
prismatic glasses, which, for the two eyes, may be of the 
strength of one-half only of a single prism, that will unite the 
two images in one. 

In a lady suffering from paralysis of the oblique muscle of 
the left eye, M. Farro found diplopia disa])pear when the pa- 
tient turned her head towards the right shoulder, and at the 
game time inclined the left side of the face forwards. The 
diplopia arose from the circumstance that, in paralysis of the 
superior oblique muscle, all objects looked at with both eyes 
appear double. The two images seem one above the other on 
a parallel line, for the posterior segment of the eyeball on the 
side affected necessarily descends. When, therefore, in the 
case alluded to, the head was bent over the right shoulder, 
the left eye was raised and the right correspondingly de- 
pressed, the two images were made to fall upon the two 
retinas at synmietrical points, so that objects which ap- 
peared double when viewed horizontally, were brought di- 
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rectly over each other bj a position that enabled them to be 
vertically observed. Aa Dr. Jacobs of Dublin, who was 
the first to noUce and explain the effects of a paralysis of 
the superior oblique muscle, observes, the forward move- 
ment of one side of the face is not absolutely necessary ; 
it merely permits the rectus extemus to remain inactive, 
and thereby diminishes the necessity for local muscular 
exertion.* 

Amblyopia. — The early stages of that formerly very unde- 
finable disease, amaurosis, was described as amblyopia ; and 
when it was difficult to distinguish the seat of the disorder, 
whether iu the transparent media or in the functional powers 
of vision, was quite as fertile a field of error and uncertain 
diagnosis as was the more advanced evil. 

But, although the old classification and nomenclature of 
what were formerly termed amaurotic cases will have to be 
abandoned, it perhaps will be useful to retain, during the 
transition process to a more improved system of eye disease, 
some of the names by which well-marked distinctions in state 
or character were formerly known, and of course will be most 
familiar to the general practitioner of to-day. Ai>^lyopia is 
one of these, and may still be employed to describe a com- 
phcation with some general disorder of the nervous or vascu- 
lar Bystems. Also asthenopia, or that weakness of sight which 
sometimes occurs without any apparent disease of the eyesi 



* Dr. B. S£qi]ard round tbat " vrben the pons varolii ia diseased, there is 
paralysis of the tmak and llmb« on the opposite side. Tbe ^xth nerve ia 
Ter7 ofteQ affectod, thtiB atloning the globe of the eye to be drann imrSirdG. 
Paralfsia of tbia nerve never exiBts except with diaeaae of the pona varolii. 
Those Bbree of the facial nerre which arc diBtnbuled to the ar&tmloria ptdpe- 
brarvm have three roots spread into Che jim* aaroUi ; hence tbat muBcIe is 
o^D paralysed. In addition to the above positive, there is Dcgative evidence 
of great value; the third pair of nerves, and hence the superior rectus, levator 
palpebne, internal rectna, inferior rectos, and inferior obliquamuselca, remain 
nnimpaired. The fourth pair ia not involved; so that thsrollingpower of the 
eye remaioH intact. Unless the disease extends to the medulla oblongata, 
hearing Is unimpaired. Sometimes the external rectus is affected, when the 
palient sees double," 
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or symptom of canstitutional distorbance affecting those 
organs. 

Amblyopia is the nervous Ehortsightedness of some au- 
thors,* and is certain to be a^ravated by every form of debili- 
tating disease, over-work, bad food, bad air, seqnelje of ferer, 
and several other causes, as spermatorrhcEa, which will increase 
the intensity of the symptoms. The administration of altera^ 
tives, with tonics, especially blood-tonics, or any similar plan 
of treatment, promises therefore the most beneficial results, I 
may 'add, that when the impairment of vision is combined 
with a deficiency of colouring matter in the blood, the value 
of iron can scarcely be overrated. " The blanched Up and the 
pale tongue of an anemic patient challenge us to prescribe a 
salt of iron, because we know that element to be wanting to 
restore our patient to health," Quinine with iron may be 
advantageously employed, and I have at times found arsenic 
and strychnine in combination very useful remedies, 

Donders and others refer asthenopia, in most instances, 
to the existence of hyperpresbyopia, an affection of the re- 
fractive media, whereby the patient is unable (except for a 
Bhort time) to bring divergent rays to a focus on the retina. 
The explanation given is, that the patient so affected is always 
inclined to exert all his nervous and muscular energy to effect 
a sufficient curvature of the lens, to cause the divergent rays 
proceeding from objects surrounding bim to be brou^t to a 
focus on the retina; in other words, to enable the. patient to 
see distinctly. The nervous energy of the patient soon be- 
comes exhausted by this continued strain, and then the 
symptoms of asthenopia occur. The iact. that those symptoms 



)r defective eight Ihim aiTectian. or tbe refjoa] or oervou 
apparakns, althougb neither distant Dor near objects are stxa diatinctt;, the 
Iktler may be seen better than the former, t>ecau8e the eye reodvea a greater 
nomber of raji from a dear ol(ject , bo that the impresaion on tbe retina is 
stronger. 8ncb a cbbb, which may be called nervoas slioctalghtedness, mmt 
be diatinguished from tnie or optical BhorteightednesB. In nervous shortught- 
adneas the sight will often be improved by a conves glass of low power, 30 to 
dO inches focns."— Wharton Jones. 



disappear on the use of appropriate glasses and remedies, 

serves to indicate that they are Bomewhat dependent upon 
an affection of accommodation. 

Among the labouring claHses, perhaps the most li'equent 
symptom of diseased vision is that of asthenopia, and is chiefly 
due to over-work, especially the fatigue of ni^twork by gas 
and oandlo-light. That the larger proportion of yellow rays, 
and great impurity of mi atmosphere where numbers of work- 
people are crowded together for hours, have much to do with the " 
prevalence of asthenopia, might be safely predicated, and is 
fully proved by the large proportion of persons employed in 
such trades applying at our ophthalmic hospitals for advice, as 
compared with those engaged in more exposed but vigorous 
out-of-door employment. And it is also worthy of observa- 
tion, that persons employed upon work requiring concentrated 
light and powerful magnifiers, as engravers, watchmakers, 
and of the large number of those who for hours together 
use microscopes, few comparatively comi>lain of asthenopia — 
much oftener of myopia — andj as a rule, preserve their sight to 
a late period of life. This is explained by the fact that they 
generally take care to correct the quality of the light, by the 
various aids of tinted glass, green paper shades, and other 
modern scientific appliances,* 

The characteristic symptoms of asthenopia, resulting from 
imprudent or incautious use of the eyes under unfavourable 
circumstances, are of a suggestive and premonitory character; 
and it may be observed that the disease generally affects 
patients of weak and deficate fi'ames, and young ill-fed sub- 
jects enfeebled by close attention to pursuits of a sedentary 
character. In the first instance, fatigue of vision is complained 
of after employment of the eyes on any of the i 
pursuits, and this will be experienced even when such e 
ment has been in moderation. The confusion of sight is 
sometimes accompanied with heaviness in the head, or actual 



■* Tbe following Table, piowing the com)Mirative eflecta of occupations in 
Hie production of Eye Dlsedsee, compiled from tlie books of Ibe Koyitl Weal- 
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headache. If the occap&tion has been that of needle-wc^, the 
stitches can now no longer be seen ; if of reading, the tines 
seem to run into each other, and complete iodiatinctness rerj 
soon follows. A temporary relief ia obtained by lookhig at 
distant objects, or shatting the eyes, and for a mamast <ar two 
the object again becomes distinct. Best, indeed, for ft Amj or 
two, ia always attended with mach benefit. In some amaty 
no great impatience of light ia eTinced ; but in tbe great m^- 
jority, a bright day is disagreeable. Strong artificial li^it » 
also complained of, and sometimes the intolerance of it is -mj 
marked. How much asthenopia depends upon the state of 
the general system is further illustrated bj tbe benefit Aa- 
rired from a course of gentle alteratives, with tonics, esp^- 
dally snch as improve the condition of tbe Mood. A prop^ 
attention to tbe state of tbe skin excites aa important m&a.- 
ence for good on the eyes. A due amount of sle^ r«gularitj 



■loaler Oplitb»Imic HupiUl, ^tm only a portios at ilw o<«»pati'n— of Oe 
«,O0O eua treated dnTii« tbe rnr ISU -^ 
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in diet, daily sponging the akin, the frequent use of the Ori- 
ental bath, flannel underclothing and garments adapted to 
the season, are all matters of important consideration where 
any predisposition exists, or unfavourable circumstances 
threaten an attack of asthenopia, which is so trequently the 
precursor of more serious disease. The eyes of children at 
school are often too much tried, and a disposition induced 
not at all favourable for the preservation of good sight. Any 
prolonged exertion of the eyes, especially after bodily fatigue, 
or during recovery from debilitating illness, is always preju- 
dicial. It. should also be kept in mind, that any strong light 
distresses the eyes. On the other hand, to exercise the sight 
by too weak or dull light also strains and fatigues the eyes, 
and is a source of as much, if not more, mischief. Gas, oil, or 
candle-hght is very inferior to the mild light of day. Our 
own feelings tell us that work at all trying to the sight is 
best done by day. Students and others, therefore, who have 
much reading and writing, should do so by daylight. To read 
hy day and write in the evening is a good rule : in like man- 
ner, seamstresses should do dark-coloured and fine work by 
dayhght, and coarser work by candle-light. All artificial 
light should be bright without being dazzling. Sunlight 
must not be allowed to fall directly on the work, as the 
intense light may affect the retina, and cause congestion, or 
even inflammation. It is stiU worse, however, attempting to 
read or work by the feeble flickering light of a fire, or in bed 
by candle-light ; and it is also very trying to the eight to read 
when riding, as the eyes are injuriously strained by the con- 
stant motion of the carriage. Another evil which should be 
guarded against is the incautious use of spectacles, commonly 
sold under the name of eye-preservers, but which more often 
intensify the sunlight, inasmuch as all blue and some green- 
coloured glasses increase the chemical action of light, and may 
add to the excitement of an already over-wrought or irritable 
retina. The only spectacles fitted for weak sight are those of 
neutral-Unted glass, without any admixture of blue. 



DISEASES OP THE CHOROID. 

Olaueoma, Irido-ehoroidiiia, Choroidiiis, Ckoroidtlia Pigmentosa, 
Sypermnia, Posterior Slaphahma, and Atrophy. 

Uavin8 already shown that affections of the retina and 
optic nerve are sometimes characterized by a greenish reflec- 
tion of the eye, and a cupped condition of the nerve, very 
similar to the lesion which occurs in glaucoma, I shall now 
enter at large into the nature of this latter disease, as one of the 
choroid coat of the eye, distinctly differing from tlie former 
class, as the participation of the retina, here, seems always to 
be secondary. An argument in favour of this view, is the very 
unfavourable diagnosis necessarily imposed by an undoubted 
glaucomatous invasion of the eye, as compared with the hopes 
that may be justly entertained in mere functional disturbances 
connected with the retina. Prom the fact also that the ex- 
iting cause of glaucoma is intra-ocular, either in the optic 
nerve or vessels of supply, or both conjoined, the changes that 
occur are progressive, the various tissues becoming one after 
the other involved ; and it is perhaps to the stages not being 
sufficiently distinguished that we owe the veiy different views 
of its pathological character which have been entertained 
by different authors. In this manner it has been supposed 
to depend upon disease in the choroid, in the retina, or to 
some abnormal opacity in the vitreous humour. It was long 
considered by the first authorities as due to inflammation of 
the choroid, with effusion between it and the retina; but 
which Grafe sufficiently proves was owing to the opinion being 
based upon appearances in far advanced cases, and which did 
not therefore reaUy possess the true typical character of 



An indistinct obscurity cognizable in the deep-seated 
humour of the eye, and a gi-oenish reflection from the fundus, 
occurring generally in persons of mature age, prepare us to 
suspect the presence of glaucoma. The sluggish dilated pupil 
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is somewhat altered in colour. A harilnesB and tension of the 
globe is also always observed — due, there can be no douht, to 
an increase in the contained Suida. The sclerotic has a pe- 
culiar pale-bluish hue. The premonitory symptoms, which 
may appear suddenly, but more generally are spread over 
weeks or months, are sometimes so sHght as to excite little 
attention, until some progress has been made by the disease. 
Occasional dioineaB of sight is complained of, and any existing 
presbyopia is increased. Pain in the eyeball — iridescent halos 
appear to surround the light of a candle — sometimes accom- 
panied with severe headaches, are apt to occur towards 
evening. Accessions, at first perhaps separated by long 
intervals, now return more frequently, the dimness is permar- 
nent, and the case, with occasional remissions, may he said 
to have become chronic. Examined with the ophthalmo- 
scope, the cupping of the optic nerve entrance is very charac- 
teristic. It is readdy distinguishable by the abrufit suddenness 
of the depression, and by a peculiar lateral extension, from 
the shallow and more saucer-like form of the same kind of 
appearance present in functional or cerebral affections of the 
retina and optic nerve. The pulsation of the central vessels 
is also an important diagnostic appearance, as it is to some 
extent a measure of the inter-ocular mischief caused by the 
pressure of the increased fluids in the globe. Sometimes 
hemorrhagic extravasations are visible, both in the retina and 
vitreous humour. 

It is observable that the excavation of the optic nerve 
progresses gradually with the increasing tension of the 
globe. This part it would seem offers less resistance than 
any other where it is supported by the unyielding texture of 
the sclerotic coat : and an atrophied condition of the nervous 
fibres in this situation follows upon the excessive pressure to 
which they are exposed. 

There is another form of glaucoma, differing remarkably 
from this subacute development of the disease, very generaDy 
ushered in without any distinct inflammatory stage, and pre- 
senting but few of the usual premonitory symptoms. Instead 



pof proceeding gradnally, it appears to accumulate suddenly ii 

^intensity, and so violeut sometimes is the attack, that vision 

B lost as if by a stroke. It comes on usually at night, with 

intoterable headache, especially in the forehead and orbital 

region in general. The pupil is widely dilated, immoveabl 

the whole globe very hot, and the seat of unusual tensii 

^^ with every appearance of an internal ophthalmia. The 

^^'has a dull greyish or greenish hue, aiid presses forward : the 

^••posterior surface of the cornea being also duller, and evidently 

^B affected by the prevailing excitement. After a few hours of 

intense suffering, which often I have seen abat« almost as 

suddenly as it commenced, vision in part returns, and the 

* paroxysm seems at an end. In some cases, the blindness 
eontinues from the first, leaving an idea in the patient's mind 
that the calamity proceeded from a violent nervous or bilious 
headache. These inflammatory paroxysms recur at irregular 
intervals, more or less protracted, each time seriously dimi- 
nishing the power of vision ; the symptoms, at first transitory, 
become confirmed, and the disease ends m total blindness. 

When the refractive media lose the small amount of tur- 
bidity incidental to the immediate paroxj'sm, we perceive in 
the ophthalmoscope certain spots in the retina, and some-i 
times extravaeations between it and the choroid, 
cupping of the optic nerve may be noticed progressively u 
creasing ; and as this proceeds, the arterial pulsation, if it di 
not spontaneously appear, may be easily produced by pressi 
made on the eyeball with the finger. 

It is unnecessary to extend my remarks here to a general 
review of the many different opinions that have prevailed, not 
only as to the seat and immedia-te cause of glaucoma, but also 
as regards its pathological character. It will, perhaps, be 
BuflScient to express myown opinion, and some of the reasons 
which have led me to conclude that the disease is, primarily, 
an inflammatory condition of the cihary muscle ; not unlike a 
form of rheumatism which afl'ects more particulai'ly the fibrout' 
^^ texture of hollow muscles ; whilst it is considered by somel 
^Bfas a specific inflammation of the serous membrane in- 
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connection with the particular organ invaded. It is not 
because anatomists fail to distinguish any corresponding 
structure in the tunics of the eye, that we may not infer such 
an existence, as symptoms evidently allied pathologically 
can only be explained by a reference to some organism of the 
character alluded to. We know the arguments that have 
been adduced in support of the view that the arachnoid is a 
true serous membrane, from the symptoms and sequela of me- 
ningitis, which are not the least illustrative or demonstrative 
of this being the probable fact. At all events, the pathological 
characters given by old English writers to agw-capsuli/is, 
which may be said to be, in fact, all included in the conti- 
nental synonymes of " iritis serosa and kydromeningitis," are 
such as strongly suggest, if they do not actually impose, ideas 
of an inflammatory invasion of some corresponding or allied 
membrane to those which in other situations are well known 
to be obnoxious to such attacks. The ordinary conventional 
designations oi arthritic ophthalmia and rheimiatic iritis, all point 
in the same direction of a necessity being recognized to describe 
a disease of most painful excitement, and which, marked by 
the most prominent symptoms of ordinary inilammation, is 
yet aggravated by depleting treatment. The age at which 
glaucoma most usually appears, is also an evidence of its con- 
nection with a habit of body favourable for the development of 
arthritic inflammation. Ciliary neui'oaes are never altogether 
absent, and the nocturnal accesBions of the paroxysms are 
also consistent with an explanation which would refer glau- 
coma to a specific inflammation, invading the fibres of the 
ciliary muscle of a low atonic character, and consequent upon 
the undue excitement it is usual to call nervous irritability, 
aggravated forms of which are neuroses or neuralgia, so 
commonly the premonitory symptoms of this serious dis- 
ease. Entertaining such views, I have therefore been very 
much struck by the observations of Dr. Philz upon what he 
terms inflammation of the tensor choroidece: — 

" We were long in doubt," says this indefatigable observer, 
" whether inflammation of the tensor c/ioroideis occurred as an 
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independent phenomenon. While some ophthalmologisis 
tboaght that an inflammation confined to the tensor muscle 
slioold be admitted, others opposed this yiew, and rejected 
the admission of a. cyditis." ..." Although I myself^ 
as already mentioned, have had no opportunity of examining 
anatomically any recent case of inflammation of the tensor 
ckaroidete, yet I believe I may justly infer its previous exist- 
ence, from some of the changes in the ciliary muscle which I 
have seen ; such as its transformation into a more or less 
dense reddish or whitish connective tissue, or its shrinking 
into a shining tendinous tenure. I believe that such changes 
occur, isolated or in combination with an exudation process 
in the tensor muscle, that the exuded substances may consist 
sometimes in an albuminous, sometimes in a fibrinous, some- 
times in a hEemorrhagic fluid, and may undergo yet further 
changes." . . - 

" More frequently than with recent parenchymatous 
changes of the tmsor choroidea, which often pass quite unuo- 
ticed, unless disturbances in accommodation or disorders of 
the iris call for medical aid, have we to do with the sequelae 
of this affection. These show themselves as parenchymatous 
disease of the middle layer of the ciliary body and the ciliary 
processes contemporaneously with aU the appearances of 
glaucoma," 

If I correctly understand the meaning of Dr, Philz, he ap- 
pears to be (and jusly so, in my opinion) reluctant to admit of 
the presence of active inflammation, whilst he is at a loss to 
account otherwise for the evidences of parmdiipnatous injlam- 
mation of the ciliary muscle, which he and others have de- 
tected in glaucomatous eyes. The changes here alluded to, are, 
the transformation of the fibrinous structure into a reddish 
or reddish-white connective tissue, sometimes more or less 
atrophied, exhibiting a shining tendinous texture. There is, 
however, I think, very little difficulty in arriving at correct 
conclusions as to the pathological nature of this disorganizing 
condition, which, while it is not actually true cyditis, is 
still, in its prominent symptoms, even in its first stages, a die- 
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ease marked by great vascular excitement. The exudations 
afford siifficient evidence of this ; for whilst they are not sup- 
purative, except when a positive internal ophthalmia has 
invaded the orbit, they consist either of an albuminous or 
fibrinous deposit, and an infiltration among the fibres of the 
ciliary muscle. 

It is interesting to note the pathological consistency which 
such a view establishes between the most prominent symptoms 
of glaucoma and the appearances and consequences of, no 
doubt, an allied, if it be not a premonitory, stage, occurring 
in the structure of the iris — that portion of the choroidal 
system which not only readily determines the seat of the 
disorganizing attack to a part more easy of aficess and of 
less serious moment, but also early excites attention, and the 
necessary care to remedy and provide against further mis- 
chief. I, of course, allude to that form of irido-choroiditis 
upon which iritis-serosa depends, and iu which a fibrinous 
exudation upon the anterior surface of the iria is always first 
observed. 

Were it necessary to go beyond my own observation to 
account for the abnormal secretion of the fluids of the eye in 
glaucoma, Philz' statement, in connection with what he terms 
mperficial parenchymatous tnfamtnatw7i of the iris, would em- 
brace, as far as it goes, my own opinion of the immediate 
cause of the former more extensive disease of the whole cho- 
roidal system. His views also of the implication of the ciliary 
muscle, primarily, corresponds so closely with the conclusions 
I have myself arrived at with regard to the pathological 
nature of the origin, seat, and the first chief cause, of glau- 
coma, that, as far as their special object goes of distinguish- 
ing cyditis from irido-choroiditis, with which it may be 
confounded, I think the discussion he enters upon may be 
taken as containing a fair account of the general symptoms 
observed. I differ, however, very decidedly with him, when 
he proceeds to say, " that no data for diagnosis can be drawn 
from the subjective symptoms any more than from the appeai'- 
ance of a distribution of vessels in the annulus conjunctivie. 
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nor fi-om the formation of numerous vessels extendii^ fixna 
the periphery of the eyeball to the annulus, and there ending 
as if sharply cut off, whereby the whole circle of connection of 
the cornea with the sclerotica attains the appearance aa if a 
furrow were drawn in the latter, a symptom which I regard 
as belonging to cydilis." And I would remark here, as re- 
gards the little value Plulz attaches to these very sog- 
gestive symptoms, that, on the contrary, the degree of vision, 
and especially the loss of the power of accommodation, are 
of chief importance in distinguishing between irido-cheroiditis 
and the cyclitis in connection with acute glaucoma ; and that 
Philz is discussing the same disease to which my present 
observations refer, is evident from his own words imme- 
diately following the above extract : " more frequently than 
with recent parenchymatous changes of the tensor ckoroideta, 
which often pasa quite unnoticed, unless disturbances in the 
iris call for medical aid, have we to do with the sequelte of this 
affection. They show themselves as disease of the middle 
layer of the corpus ciliare and ciliary processes contempora- 
neously with all the appearances of glaucoma."* 

I would, however, more particularly direct attention to 
these, aa being the most characteristic symptoms of choroidal 
vascul^ity accompaning that form of cychtis which ushers in 
an attack of glaucoma, and especially to those remarkable 
evidences of constriction so apparent around the corneal junc- 
tion with the sclerotica. It is here the ciliary muscle in its 
broadest part is closely attached to the inner wall of the canal of 
Scldemm, and where it is also connected with the iris. In their 

* I gather, then, from the wiitiogs of Dr. Fhilz, that he regards Glancoma 
(or, OS he terma it, " CAoroidilii, loilh exudation from the aaierioT brancka of 
the ehoToidal arteries ") aa dependeot npon swelling of the ciliary procesaea, and 
cffuaion into the aqaeous and vltreouB bumoara. To the former he ascribes 
the nervonB pain (dliar; neoroaeB], the loss of powor of accommodation, the 
dilatation of the pnpil, and the anesthesia of the cornea ; to the latter, increase 
of intra-ocular preaaiire, impaired vision, pulsation in the arteria centralis 
retina, capping Bt the entrance of tlie optic nerve, atrophy of the Bclerolica, 
commencing at. the ciroumfei'ence of the cornea, and the altered circulation 
in the Enb-coDjunctiral TeeseU, 
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passage from the choroid to the iris, tlie anterior and posterior 
ciliary arteries pass through it, and the ciliary neryea ramify 
freely throughout its substance. Instead, therefore, of being of 
trivial importance, I consider appearances so significant of 
constriction in such a situation most important, not only for 
the purpose of diagnosis, but to direct and determine the treat- 
ment ; especially, as the indication is confirmed by the success 
■which has bo uniformly attended section of the ciliary mus- 
cle near the junction of the cornea and sclerotica, so as to 
divide the common attachment of the several parts with 
which it is connected. Here, with Mr. Hancock, the origi- 
nator of the operation, I believe is to be found the required 
factor for that impeded circulation to which is properly to be 
referred that distension of the globe in glaucoma due to the 
transuded fluid which escapes from the congested and over- 
loaded vessels. 

Agreeing therefore perfectly with my colleague, Mr. Han- 
cock, in all points of practice, and the preference to be given 
to his simple and safe operation before tho more hazardous 
one of iridectomy, I differ somewhat from him in the rationale 
upon which he rests the benefits derived from section of the 
ciliary muscle. Where I think diagnosis has been chiefly 
at fault is in ascribing the excess of fluid in the distended 
eyeball of glaucoma to increased secretion : and the advocates 
for the excision of a portion of the iris even advance, that the 
consequent diminution of the secreting surface is probably the 
chief source of the benefit which follows the operation. 
Mr. Hancock states, " that the ciliary muscle, losing its elas- 
ticity and contractility, is converted into a rigid, unyielding 
cord. The eye is consequently deprived of its accommodating 
power, and the blood-vessels — nerves, and doubtless the ab- 
sorbents, from their peculiar arrangements with reference to 
this muscle — being compressed, the circulation through these 
vessels is impeded ; their coats, already weakened by the ex- 
citing disease, yield, form aneurismal pouches, give way, or 
lome varicose. The parts supplied by these vessels, nerves, 
. are deprived of their nourishment; whilst the intra^ 
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ocular effusion or hypersecretion takes place subsequently 
to, and resulting from, these morbid cbaages." He fiir- 
tber observes, " regarding the fluid therefore as playing 
but a subordinate part in the disease, it seemed to roe that 
the first object to be attempted was the improvement of the 
state of the blood-vessels by removing constriction, and so 
relieving the circulation through them, with the view of 
arresting, or of diminishing, the abnormal secreting surface." 
Here, it may be remarked, appears a somewhat anomalous 
consequence, that when the circulation is arrested and the 
normal supply of fluid therefore checked, the secretion should 
be increased. No doubt it is by a process of osmotic 
force that the serous portion of the blood finds its way 
through the congested and strangulated vessels, and that so far 
Mr. Hancock's own illustration stands good : " If a ligature 
be placed tightly round a limb, (edema or an abnormal col- 
lection of fluid takes place, with swelling and proportionate 
disturbance of function." The disturbance, however, in this 
case, cannot, as I have before stated, be properly ascribed to 
increased secretion. 

Mr. Hancock also entertains the same opinion as myself, 
that the objective state of the eyeball, in what Philz calls " pa^ 
renchymatous inflammation of the tensor choroidea;," ob- 
served in acute glaucoma, is really the result of disordered 
action in the ciHary muscle; and that the symptoms of 
constriction present, the evidently elongated eyeball in its 
anterior posterior axis, in the distinct depression around 
the corneal segment of the globe, corresponding to its 
connection with the ciliary muscle, and in the congested 
state of the vessels visible ; that all these are undoubtedly 
referrible to spasmodic rigidity of the fibres of the ciliary 
muscle, rather than to any atrophied condition ; the diflerence 
being that which exists between cause and effect. In fact, 
the permanent success of the operation is in a considerable 
degree promoted by the return to the normal state of the 
fibres of the cihary muscle, when freed from the con- 
stricting band of its own tissue abnormally contracting 
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aroond the circular line, where the iris, the sclerotic, and 
the cornea are in immediate and intimate connection with 
it. A state of atrophy certainly aupervenea, but cannot be 
said to be present with acute glaucoma, where, in the great 
majority of cases, one operation for the division of the ciliary 
muBCle suffices for relief. Whore indeed it requires to be re- 
peated, in overlooked or neglected cases of chronic glaucoma, 
the necessity may then, perhaps, be properly attributed to 
some progress towards an atrophied condition of the muscle. 

We have further evidence that the distension of the eyeball 
in acute glaucoma is not the result of the vascular excitement 
present ; for, were it a product of inflammation, there would 
certainly be more evidences of such change seen with the 
ophthalmoscope. The rapid improvement in sight after the 
operation for section of the ciUary muscle, itself proves that 
the alterations induced either- in the retinal or choroidal 
membranes are neither effusions nor deposits; which, how- 
ever, might naturally be expected to follow the aggravated 
symptoms of internal inilainmation, so characteiistic of an 
attack of acute glaucoma. 

In view of an anomaly such as this, Grafe might woU ob- 
serve : " it proves that there are inflammations of the choroid 
of a very different kind- Diseases occur in this tissue, which are 
characterised by great circulatory and textural changes ; the 
aqueous humour at the same time is not much altered ; whilst 
there are others of which the opacity of the aqueous humour 
is pathognomonic. The general appearance of the so-called 
iritis-seroaa, or hydromeningitis, was well described by the 
older authors ; that their account now requires alteration is 
only owing to the advance of anatomical knowledge. Such 
an inflammation may continue for a long time without the oc- 
currence of distinct changes of texture, adhesions, &c. ; at all 
events, the chief symptoms continue to be diffuse cloudiness, 
and increased amount of the aqueous humour, probably with 
increased pressure in the anterior chamber. I hold a similar 
view of glaucomatous choroiditis, that it is a disease of secre- 
tion. Serous iritis is also nosologically allied to chronic 
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glaucoma. We not unfrequently find transitions of the former 
into the latter, and we find, mutatis mutandis, this fact also 
pointed out by older writers. The treatment of both affec- 
tions is also analogous, vith the difference that in iritis-seross 
iridectomy is a last resource, recovery being often obtained by 
other means. In short, I consider acute glaucoma to be a 
choroiditis (or irido-choroiditis) with diffase imbibition of the 
ritreous body and aqueous humour ; and in which, increase of 
the intra-ocular pressure, compression of the retina, and the 
well-known series of secondary symptoms, are produced by 
the increased volume of the vitreous humour." 

I shall now proceed to examine the relative merits of 
the two operations which have been proposed for the relief 
of the tension in glaucomatous eyes. The soft elastic pack- 
ing of the humours which ordinarily provide for the suffident 
extension of the membranes of the eye, becomes practically 
converted into a hard, unyielding body, the pressure of 
which gradually destroys functional integrity, and ultimately 
the delicate organization that surrounds it. Of the two very 
different operations recommended to obviate these evils, that 
introduced by Grafe, iridectomy, or the excision of a portion 
of the iris, is not only a very dehcate, but, when we consider 
the nature of the parts concerned, a very elaborate process. 
Although, therefore, strongly recommended by its advocates, 
and most undeniably successful in a number of cases of 
glaucoma, in reducing the prominent symptoms and restoring 
sight, still it must be confessed iridectomy has failed to 
obtain general approval among the profession in England. 
I do not, however, agree with that indiscriminate condemna- 
tion which prevails in some quarters (' Dublin Quarterly 
Journal of Medical Science,' 1860), although I certainly 
prefer the simple section of the ciliary muscle, and which, 
equally ef&cacious, is exposed to far fewer contingencies of 
subsequent serious complication. Besides, its ablest advo- 
cates state that iridectomy, occasionally, " is one of the most 
d^cate and critical in its nicety of all the operations of 
the eye ;" therefore, confirmed by considerable experience 
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and practice, I have no hesitation in urging upon the atten- 
tion of the profession the vastly superior advantagea to be 
derived from section of the ciliary muscle, both in simpli- 
city and safety. The only instrument required is an ordinary 
Wenzel's knife, which is introduced about the tenth of an 
inch from the outer margin of the cornea, where it joins the 
sclerotica. An incision obliquely backwards and downwards 
is then made of httle more than one-eighth of an inch in 
extent, and dividing the various structures represented by 
the dotted line in Fig. 17 ; the ciliary muscle is cut through, 



Fig. 17. 




Fig. 7-— An enlarged vertical section of the Eje ; e. the cornea ; j, tiie 
Bclerottc coat; a, c, tlie anterior cbambor; between nhicli andp, e, the pos- 
terior chamber, lies tbe iris and its pigmental coat : and to the left, near c, in> 
the ciliar; muscle and ligament ; c, I, tbe crystalline lens ; v, h, the vitreoita 
humour. The dotted line k indicates the direction of the knife, and tbe struc- 
tures divided, in section of the cilioi? mnscle. 



and, what I think most important of all, the triangular canal of 
Schlemm. It is not necessary to the success of the operation 
that either the aqueous or vitreous humours should be 
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invaded, although sometimes an escape of fluid by the side 
of the knife indicates this to hare been the case. The essen- 
tial object is to divide the immediate cause of the moat threat- 
ening symptoms, which is the band of constricting tissue; 
for I think there can be no question that to the purely 
mechanical obstruction thus occasioned in the blood vessels 
the evil of undue tension is to be attributed; at all events, 
when performed in cases where the pain has previouly been 
very great, the relief afforded by the operation is immediate, 
and the patients always express themselves as fully sensible 
of the benefit they have received. 

In more advanced cases, also, of chronic glaucoma, the 
improvement, if more gradual, is most decided and grati- 
fying. The fixed, immoveable pupil resumes its natural size 
and functions. The cupping of the optic nervo disappears, 
the general congestion of the fundus and the turgid vari- 
cose appearance of the retinal vessels also subside; the 
tension of the eyeball becomes normal ; and sight, pre- 
viously perhaps all but lost, is again restored. 

For iridectomy, the same knife, Wenzel's, or a triangular 
lancet-shaped blade, is used. The anterior chamber is entered 
with the knife inclined at an angle on the fiat, carefully 
advancing the point towards the opposite side, so as to avoid 
wounding the iris and the lens. As the knife is withdrawn 
the aqueous humour escapes, and the iris is either pro- 
lapsed by the flow, or is brought outside the chamber by 
the ordinary small-sized iris forceps. It is here divided from 
its pupillary to its cihary edge, on each side of the forceps, 
with small scissors, and the detached portion, being then 
torn from its ciliary attachment, is carefully cut away 
from the rest of the iris, so as not to leave any shreds within 
the angle of the first incision. A section equal to one-sixth 
of its circumference is generally sufficient. The operation 
requires care ; in the first place, the incision should be an 
ample one, directed superiorli/ and internaUij, beyond the mar- 
gin of the cornea, and nearly to the level of the iris, so that 
the ciliary ligament is included in the section. If there are 
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DO adhesioHB of the iris, it generally prolapses immediately, 
and there is no difficulty in seizing it. Much care is neces- 
sary to avoid injury to the lens with the forceps. The segment 
of the iris should be rather large, as small and incomplete 
excision of the iris is often followed by a closed pupil. It 
is to be remarked that the segment of the iris should be com- 
plete, up to its ciliary margin. If blood escape into the an- 
terior chamber during the operation, it should be removed, 
by inserting a fine scoop within the lips of the incision, and 
at the same time make slight pressure on the globe. The 
cornea must not be pressed upon. The operation is best 
performed when the patient lies on his back, the surgeon 
standing at his head. The after treatment, in this as well as 
in section of the ciliary muscle, consists in seclusion from 
light, opium to relieve pain and secure rest, with a light wet 
pad or bandage applied to the eye. 

As the knife enters the anterior chamber a little behind 
the apparent junction of the sclerotica and cornea, and there- 
fore cuts across the line of constriction previously indicated, 
it seems much more natural and philosophic to attribute the 
benefit which follows iridectomy to the first incision made, 
whereby the hand of tissue at the primary seat of the mis- 
chief is effectually divided. 

M. Schwigger believes that division of the anterior tendi- 
nous insertion of the tensor choroideEB is most instrumental 
in effecting the cure; while others are of opinion that the 
eifcct is to be compared to that of an ample incision into 
inflamed tissue, or an abscess, when the inflammation 
generally subsides immediately after the operation, Grafe 
himself considers that the removal of the tension is the chief 
cause of the curative effect ; and it is cert^nly true, that, in 
certain morbid conditions, the intrsr-ocular pressure is so 
considerable, that the aqueous humour often spirts out with 
great force when the section of the cornea is made.* 



^ 



230 MACKENZIE ON 

Mackenzie long since recommended paracentesis cornea 
and paracentesis sclerotica to relieve the advanced stages of 
glaucoma, by taking off the pressure (as he explicitly enough 
states at page 899, Diseases of tlte Eye) of the accumulated 
fluid on the retina : — " The puncture should be made with a 
broad iria-knife, at the usual place of entering the needle m. 
the operation of couching. The instrument, pushed towards 
the centre of the vitreous humour, is to he turned a little on 
its axis, and held for a minute or two in the same position, 
BO that the fluid may escape. A transient amelioration of 
vision, as well as rehef from pain, is sometimes the result of 
the operation, or even of that of puncturing the cornea, and 
evacuating the aqueous humour," It is only justice also to 
mention that very nearly the same operation was recommended 
by Mr. Middlempre, in his treatise on Diseases of the Eye, pub- 
lished in 1835, Mackenzie likewise maies the interesting 
observation (and which, in the iirst place, probably led him 
to Lis conclusions upon the value of diminishing by a special 
operation the pressure of the accumulated fluid in the eye), 
that extraction of the lens was an effectual means of arresting 
the progress of glaucoma. 

I do not think it requisite to institute a comparison 
even, between the relative merits of iridectomy, and the 
operation for section of the ciliary muscle. Facts speak for 
themselves. It is only necessary to know, for a correct 
opinion to be formed, that the alleged constriction at 
the junction of the sclerotic and the cornea, involving 
all the parts surrounding the canal of Schlemm, and to 
divide the textural cause of which is the professed object 
of the operation, has never been denied; whilst constantly 
accumulated instances of success incontestihly prove the 
soundness of the principles, upon which I rest my advocacy 
for its general adoption in cases of glaucoma. In fa^;t, the 
simplicity and safety of section of the ciliary muscle, 
compared with that of iridectomy, is of itself a point of no 
small importance. This operation has now been performed 
in upwards of three hundred cases, at the Royal Westminster 
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OphthaJmic Hospital, by myEelf and colleagues, and no greater 
misadventure has ensued than that of a slight prolapsus iridis, 
and this in no more than three or four per cent, of the whole 
number. Whereas, in iridectomy, serious biemorrhages, 
suppurative inflammation, atrophy of the eyeball, and ulti- 
mate exth'patioD, have frequently resulted, even under the 
cai-e of the most practised operators. It is, indeed, con- 
fessed that liability to these casualties constitutes a most 
serious drawback to its general adoption ; and should there- 
fore limit it, in my opinion, to cases where complications 
authorize a departure from the simpler and equally eificacious 
operation. 

It may be always, indeed, safely prognosed that section 
of the ciliary muscle will be followed by greatly improved 
vision. Sight even has been restored in apparently hopeless 
cases, where the glaucoma had existed for a longer or shorter 
time, and the signs of congestion on the external membranes 
had disappeared. The operation is therefore always indi- 
cated in chronic glaucoma, when ophthalmoscopic inspec- 
tion shows that the papilla and its vessels are not in a 
very advanced state of atrophy. The failures have generally 
occurred in long-standing cases of glaucoma, where attention 
has not been sufficiently directed to a proper examination of 
the condition, in this respect, of the entrance of the optic 
nerve and its central vessels.* 

Aeute Glaucoma. — J. B , aged 52, had subacute glaucoma 

of the left eye, for which I operated on the 17th August, IBOO, with 
success. Thia case has been reporled in fiill at page 383 of ' The Lancet,' 
Oct. 20th, 1860 (Case 12). This patient returned to the hospitai. 



* MtiTray and Stalh'i Binacular Ophthalmofcope. — In mj obserratlonB on the 
binocular ophtbalmoECope (see page 19], 1 stated tbat all tbe injtniinentB I 
hod hitherto hwl aa opportnnit; of esamialng, and making trial of, were in 
a&aj respects not only very imperfect in constraction, bnt most tronbleaome 
in uEe ; so moch go that I atiU had a decided preference for the monocular. 
In the lirat place, unless the distance between the pupiU of the observer cor- 
respond precise!; viith that between the points of emergence of the rays. Dr. 
Teulon's (Noohol's) instnuneot is almost useless. Secondly, a alight diCFer- 
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January, 1861, suiTering from all the BymptoDiB of acute gl 

the right eye. For cert^ reasone, I decided to perform iridect 

this eye ; but violent inflammatory action followed and completdy 

destroyed the sight. I saw the man August 6th, 1862, and am ^la 

to say that the improvement in the left eye has been permanent, and 

has enabled him to fullow hia usual employment since October, 1860. 

Subaeate Glaucoma. — E. E , aged 64, admitted August, 1861. 

With the exception of occasional attacks, apparently of an arthritic 
nature, has habitually enjoyed good health. About three years ago, 
without any apparent cause, the sight of the left eye began to feil, whilst 
at the same time he compluned of circunaorbital headache, accompanied 

ence in the widtli, Bofflc[ent to prevent perfect comhiuationof tbe two portiena 
of the light pencil, prodnces double vision arid complete confhsioD. And, 
Ibirdi;, a eomcwbat greater ditTereoce, by esclndlag one eye fh)m the visiul 
act. reduces the instrnment (o a monocnlar ophthalmoscope of small attlit;, 
one bairtbe light heiogloat to the observer. There are other otfjectioiu of 
less importanco than those stated, and all of which have been most euccesafiillj 
overcome by Mcaara. Marray and Heath, of Ficcadilly; and 1 may say, th^ 
have succeeded in producing a bmocnlar instrument of great valoe and prac- 
tical utilitj. As DOW perfected by these opticluus, the ophtbalmoscope is aa 
follows: — Two prisms (i b) are placed immediately behind the fixed per- 
forated nurror (not shown in the diagram), bo as to dividethe light pencil, and 
reflect it right and left. 

The reflected portioas are then recdved, and ag^n reflected by two 
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by the appearance of stars falling before hU eyea. Subsequently, on 
using the eye alone, tie found that objects eeemed so much reduced in 
size " that men were dwarfed to the size of sparrows ; " and at length 
vision waa wholly lost. In Uiis condition he became a patient of the 
late Mr. Guthrie, by whom he was treated for some time without 
benefit. The right eye became ainiilarly involyed, a like train of 
Bymptoma preceding the nearly complete extinction of sight. 

At present the right eye has perception of large objects, though he 
cannot distJnguiah the largest of Jager's test-typee. Vision ia entirely 
lost in the left, eye, light and darkness being alike undistinguishable. 
The epithehal corneal layer rough ; pupil widely dilated, of a greeoiah 
hue, remains pertectly fixed when the strongest light is thrown upon it 
from the ophthalmoscope ; there is considerable ciliary and sub- 
conjunctival injection. The anterior chamber is much reduced, so that 
the iria seems to press on the cornea. The eyeball tenae. 

Opktkalmoteopic t^ipearaneei. — Left eye : Media tolerably clear ; 
optic papilla markedly cupped ; whilst pulsation of its central Teasels is 
clearly and beautifully seen. Right eye : Media more obscure : the 
morbid appearances are pretty much as in the left, though perhaps leas 
marked. 



mirrors (o D], so arranged that b; turniog a screw tliej can be set at 
any required diatance apart, from two to three inchea ; while, in order to 
facilitate adjostment, the plate upon which thej slide is finely graduated. 
Another screw increases or diminishes their inciiuation, and coosequently tbe 
direction in which pencils proceed from them. As shown in the diagram, they 
are parallel W the reBecting faces of the priama, and at right anglea to each 
other, so as to gire parallel pandla. By increaaing their inclination, they 
give divergent, by diminishing it, convergent pencils. Among other advan- 
tages of this arrangement, la the application of ocular lenses placed imme- 
diately behind the mirror (on), as in the ordinary ophthalmoscope, either 
to amplify the indirect image, or, in myopia, to obtain the divergence 
necessary for direct esaminaCion. It is obviona that the inclination of the 
miiTora (o and d) affects only the direction of the pencils reflected from them, 
and does oot at all alter the character of convergence or divergence given to 
each pencil by the refractive apparatua of the eye from which it iasuea. 

" Messrs. Marray and Heath's instrument, on account of its adjusting pro- 
pertiea, not only admits of being passed from hand to hand, and modifled, by 
turning a screw, to anit any observer, but it haa the much greater advantage 
ofaBbrdiogcompletereat to the muacuiar and aooommodatioEi apparatus. By 
altering the inclination of the mirrors, the precise direction may be given to 
the pencils oflight that enables the eye to receive them without effort, and to 
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Aug. isei. — I performed section of the ciliary muscle on dther 
eye. The patient left the hospital a month afterwards, at which time 
he could walk about with safety but could not read. 

April 2nd, 1862. — Came to the hospital to-day. With hia right 
eye he can read No. 20 of the teBt-typea at a distance of three feet. 

Opktkalmmeopie appearance). — Right eye: The resseia of the 
retina are large and tortuous. Left eye ; the vessels are small ; there 
is still slight cupping of the optic papiUa. 

Acute Glaucoma. — S. R^ , aged 67, admitted Oct. 2nd, 1891, 

with acute glaucoma. This ease was so well marked that it scarcely 
needs a particular description. The pain wa* most acute, and sight 
entirely lost. There were cupping and pulsation of the arteries of the 
retina, and all the other well- recognised symptoms of acute glaucoma. 

I divided the ciliary muscle on the 3rd of October. The operation 
gave immediate relief; and although the patient was unfortunately at- 
tacked with erysipelas, she recovered the sight of the eyes, and left the 
hospital on the 24th October, cured. 

Glaucoma. — R. R , aged 43, a valet, admitted July 24th, 

1861. Has been a light dragoon, and served in India. Always had 
good sight as a young man, but in going out to India he became blind 
when the moon was shining ; although he could see well in the day- 
time, he became Ifltally blind at night. This lasted for about a week. 



stadj tbe images tbe? form without Migne. Tbere is a superGcial appearance 
of complexity about tbe screws, the use of nbich should be mastered bj preli- 
minary practice with a candle flame as an object; anil the instroiDent is only 
perfectly adjnateil when the observer loots through it, almost without being 
conscious of its presence. If a little pains be taken in (be first instance, the 
beginner will find no diiflcally, except a liabiUty to set the mirrors much too 
near or much too far apart, in either case totally excluding one eye from par- 
ticipation in tbe visual act, and using in fact a monocular ophthalmoscope, 
with perfect definition, but no relief. After once seeing tbe relief that may be 
obtained, the way in which the reUnal vessels appear Co stand out from the 
nerve entrance, this mistake would be imposMble. 

" In order to obtain the direct image, with sufficient illumiDation, tbe 
patient must sit nnder a jointed gas-burner, so that tbe Same can be brought 
well forward, anil a little below the level of the vertex. The variable inclin- 
ations of the mirror, t>eeides l^ltilling the purposes mentioned above, allows 
tbe observer to experiment upon hisownacccommodation and powers of visual 
direction in a highly interesting manner, although space forbids me to enter 
into details on this part of the subject. 

"Mesara MiUTay and Heath have now sabsCituled prisms for the lateral 
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In ISBl he injured the right eye, and this was followed by aeyere ia- 
flammation. The Bight of the eye has been gradually getting worse, 
now very limited, and he la continually troubled with fiaahes of fire in 
the eye, ajid orbital pain. Globe very hard. 

Ophtkaimoseopie appearances. — Right eye: In the axis of vision, 
and near the yellow spot, ia a purplish patch as of congeation, The 
fundus presents a whitish irregular appearance throughout. Numerous 
black patches, somewhat rounded in shape (and tliese in either eye), 
are mostly arranged on the outer aide of the optic entrance. Optic 
papilla pale, and cupped ; veaaela of retina very small and irregular. 
The left eye presents similar appearancea, except that the black patchea 
are leas, and the whitish (like millet seeds) more numerous ; these are 
seen to surround and encroach on the optic nerve entrance, which has 
therefore an ill -defined margin. 

July 2fith. — I performed section of the ciliary muscle on each eye- 
About three drops of fluid escaped from the left eye, and about six from 
the right. The patient states that the pain was very slight during the 

28th. — Saya he can see rather more clearly with the left than he 
did before the operation. 

Slst. — Before the operation, he could barely see No. 1 2 ; now with 
his left eye he can see No. 13 at arm's length, and can read No. 4, or 
even No. 2, by straining the eye. With the right eye, hefore the oper- 
ation, could not read No. 20 ; now he can read No. 16. He says the 
spider -like muscse have disappeared. 

Aug. 4th. — With the right eye he can now read Nos. 8 and 10, 
and with the left eye No. 2. 



uitrors, as shown by the dotted lines in Fig. 18. It is obvioaa tliaC prisma 
would produce the same general effects, and be susceptible of the same clianges 
of position ai mitrora." 

It is in my power (o endorse Mr. Cartor'a statement,* that, " With Ihe 
assiulanceof this binocular ophthalmoscope, not only is the cupped optic aerre 
immediately recognised, as an nnmistattable cup or cavity, but even small ef- 
fusions of blood, Ijmph, or serum, present aspects that are conclusive with 
regard to their relations to the general field. The vessels of the retina, too, 
appear to stand out from, and to be distinctly on a plnne Bntsrior to, tbose of 
the choroid, which again, in young light eyes, with good ilLnmination, may 
it different depths in the chorio-capiUaris." 
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10th, — He can just read No. 3 with hia right eye; with hia left 
he can read No. 2 at twelve inchea. 

Subacute Olaucoma. — Eliza L , ^ed 63, admitted into the 

hospital Dee. 10th, 1862. Two years ago, the left eye firat attracted 
her attention, the eight being very dim. The right eye goon after be- 
came affected in a similar maimer. Had appUed to two other institu- 
tions, and her eyea were examined with tlie ophthalmoscope. Ob- 
tained no relief; her eight was indeed dimmer. With the right eye 
can barely read No. 10 type- tests ; with the left can only see the 
black colom: of No. 20. Eyeballs very hard to the touch. 

Examined with the ophthalmoieope, distinct cuppmg could be ob- 
served in both eyes, a marginal line around the optic discs well defined, 
and great tortuosity of the vessels. Pulsation clearly seen when the 
eyeball ia compreaaed. Irregular striation, commencing in both lens 
fi^m circumference, but not involving the direct axis of viaion. I 
divided the ciliary muscle in both eyes. 

18th. — She complmns of great pain around orbits and in the eyea. 
Apply Ext. Belladonna. No improvement in the sight. 

20th, — Willi the right can count fingers. Symptoms of erysipelas 
present. Fil. Hyd. c. Rheo. o. n. and Mist. Ammonia c. Cinchon. t. d. 

23rd, — The right eye much better ; can see my features clearly. 
The left nearly dark. 

Z4th. — The left eye improving ; can clearly perceive objecti. 

30th. — Can read easily, with both eyes, No. 12 type-testa; pro- 
greasing most favourably. 

Subacute Glaucoma, doiiMe irideettmy, and section of the cHiary 

miucle. — D. B , aged 45, of Great Grimaby, admitted Dec. 10th, 

1862. Five years ago caught a cold whilst at work, A severe attack 
of low fever ensued, followed by rheumatiam. The right eye became 
infiamed, with violent pain around the orbit, the inflammation continuing 
for about seven weeks, during which time he was unable to see; 
after the symptoms subsided, could see well. The left eye then became 
similarly aflected, but did not recover quite so well as the right ; 
still he was able to see to work. Two years i^o he came up to the 
hospital, and was then admitted. His sight had been gradually filing 
for some weeks, the field of vision becoming more and more contracted. 
The circumocular pains were at timea moat severe, and the globes very 
tense — stony hard to the touch. Cupping of the optic nerves and pul- 
sation of the arteries were distinctly perceptible. At the time he could 
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diatinguiBh persons, but not features. The light aJwaya appeared to 
him of a very gloomy character ; he could not read any of the type- 
tests. I performed iridectomy on both eyes, which was followed by 
immediate improvement in sight, as he could read in a weelc after 
names on the shops across the street. On his return linme, however, his 
sight once more began to tail ; and since, for about eighteen months, 
had been unable to distinguish anything beyond light from darkness. 
Complained of a number of bright lights Uke half-moons continually 
dancing, as he expressed it, before his eyes, with occasional pain in the 
eyeballs ; his health had otherwise been good, 

Dec. I2th. — I performed section of the ciliary muscle in both eyes. 
A slight increase of pain followed the operation, which was relieved by 
opium in full doses at bed-time. 

18th. — Can see somewhat better with his back to the window ; is 
able to see me with his letl eye, but cannot distinguish features. 

24th. — Can see better this morning, and count fingers when the 
hand is held up. 

On the 30th, was discharged, his sight improving. 



Of this interesting case it may be observed, that iridectomy 
failed to secure more than temporary relief; I tborefore, on 
the last occasion, resorted to section of the ciliary muacio, 
and by that means hope to effect a permanent good. Indeed, 
it is only a few days ago (April 23, 1863) that I received 
a communication from the worthy vicar of North Somer- 
cotes, written at the request of the patient, who states — 
"He can see a httle better, but still imperfectly. He 
h,aa continued taking medicine according to your prescrip- 
tion, and would like to know whether any change is ne- 
cessary, . . . I never saw him looking better in health." 
In a few other instances where I have tried section of the 
ciliary muscle after iridectomy, the patients have also derived 
more or less benefit fi'om the operation. In several cases I 
have performed iridectomy on one eye, and section of the 
ciliary muscle on the other. The results, although variable, 
have been, in the greater number of cases, in favour of the 
latter. 

It may further assist the memory in the diagnosis of 
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glaucoma, if I here introduce a few observations made I 
Mackenzie upon the subject, in a contribution to the < 
thahnic Hospital Reports : — 

" 1st. ITiat the sea-green appearance behind the ] 
whence the name arose, does not depend, as was once { 
rally supposed, on any thickened or discoloured condit^ 
of the vitreous humour, but on a diplo chromatic state of I 
crystalline, by which it absorbs the extreme prismatic i 
and reflects the middle ones. 

" 2nd. That the vitreous fluid in glaucoma is superset 
by an unhealthy secretion, which over-diatendB the i 
makes it feel hard, causes severe pain by pressing o 
ciliary nerves, and obUterates the sensibibty of the reti 
a state of matters which I found to be susceptible of i 
by paracentesis of the eye, through either the sclerotica or 
the cornea. 

" 3rd. That, in advanced cases, the optic nerve behind the 
eye shows itself, on dissection, in a state of atrophy, deprived 
more or less of its proper nervous substance, and flattened. 

" Ophthalmoscopic investigations have added new facts 
to our knowledge of glaucoma. One of these is the pulsa^ 
tion of the arteries of the retina; and another, the concave 
or excavated state of the papilla of the optic nerve. 

" These phenomena can scarcely be discerned in tho 
advanced stages of glaucoma, owing to the diplochromatic 
and muddy state of the crystalline. To see them, then, 
the student should be directed to examine a case in which 
the dioptric media have as yet lost but little of their normal 
colour and transparency. 

" To discern the pulsatory movement of the vessels, re- 
quires a sharp and experienced eye, and the observer will 
find it of service, while directing his attention to this point, 
to have the patient's head supported, and the diseased eye 
steadied by the fingers of an assistant."* 



* In the dilated pupil of glaucoma, and otber diseases, when the pupil does 
jt contract under tlie BtimnloB of light, I strongl; rei»nmiead a trial of the 
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Irido-choroiditis. 



The pathology of irido-ckoroidilis ia much more definite 
and exact than can be said of glaucoma. Ita primary seat 
and symptoms are prominent and decided from the com- 
mencement. It is slower and more gradual in its approaches, 
frequently commencing with ordinary iritis, its attacks are 
therefore not marked hy the paroxysmal violence -which 
characterizea acute glaucoma ; nor does it subside with 
that degree of impunity to the parts affected, which is eo 
remarkable a feature in the more fortunate cases of the latter 



It may jnstly be concluded, from its intimate relationship 
with the choroid coat of the eye, that the iritis which often 
ushers in an attack of iiido-choroiditis, commences originally 
with congestion of that membrane ; a condition easily distin- 
guished in the ophthalmoscope from hyperremia of the retina, 
by the deeper hue of the fundus, and the varicose ap- 
pearance of the vessels, especially the veins. The specific 
inflammation itself assumes a variety of aspects, which seem 
to depend upon the situation, or the natuie, of the inflammar- 
tory products. Grafe, however, proposes to divide the cases 
into two classes, which amount to two different diseases, for 
whilst he defines one as invading the iris primarily, in the 
other he makes the iritis a secondary symptom of an inflam- 
mation, or other abnormal condition of the choroid. I be- 
have it to be sufficient to describe the differences observed as 
constituting stages of the same disease. At all events the 
distinction most to be depended upon, retinal separation, en- 
sues as a consequence of the inflammation extending from the 



" Calabar Beao," an agent introduced into practice by Dr. Argyll Robert- 
eon, of Edinburgh, A drop of the fluid extract applied to tiie eje, canEea 
cotitraetion of the pupil in from fifteen to thirty minutes. It ia likewise 
found most useful in slaying the disagreeable confusion of vision which 
remains wbilc the pupil Is dilated afWr using atropine for the purposes of 
ophthalmoscopic investigationa. 

s 3 
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iris to the choroid coat generally, Benun being eETosed npoD 
its inner surface, and so upheaving and detaching the retina; 
and that this does not occur in cases of the first class of Grafe, 
is simply &om the subsidence of the symptoms, or the limita- 
tion of the vascular excitement, by proper remedies haviag 
been adopted in its early stage. And, therefore, describing 
the tvo classes of irido-choroiditis as one disease cannot be 
strictly correct ; for, when the primary cause of the retinal 
s^aration must be the definite disease, the latter being only a. 
symptom, whatever effect it may have upon the choroid, in 
producing inflammation, this certainly tvill not be irido- 
choroiditis in a specific sense ; and to call it so in any other, 
would give rise to uncertainty and confusion, if not in forming 
our own diagnosis, in conveying the idea of a diagnosis to 
others. 

The best method of examining the state of the pupil, in 
irido-choroiditis, is by oblique illumination. When mydriatics 
fail in producing any reaction, a zone of fibrinous exudation 
will be seen to connect the edge and posterior surface of the 
iris with the capsule. It is this complication, no doubt, which 
originates that form of lenticular opaeity observed in some 
cases, and which has disappeared with the reabsorption of tha 
fibrinous exudation. And here I cannot help observing that 
whilst Grafe expressly lays it down IJuU improvement of visum 
is always dtie to remissitm in (he ehoroiikU complication, and rwl to 
any reaisorption of the pupiUary exndaiion, still he seems to 
have overlooked this a priori argument against a classification 
of irido-choroiditis vrith recognised cases wherein the iritis 
was subsequent Mid secondary. 

The haziness of the vitreous hnmoor occasionally ob- 
served in irido-choroiditis is due to the inflammatory products 
having transuded into its structui-e, and is therefore less fre- 
quently present as a symptom than in inflammation of the 
retina, or else appears at a much later stage in the disease. 
Opportunities of examining the vitreous sometimes occur in 
those cases where the media in the direct line of the axis of 
vision remains transparent ; a very limited field certainly for 
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observation is afforded. There is more as the disease pro- 
gresses towards a cure, or when, nnfortunately, the inflam- 
matory symptoms end in atrophy of the choroid. 

The globe of the eye in irido-choroiditis becomes softer as 
the extent of the choroid implicated becomes larger, although 
it is an observation well founded, that inflammation of this 
membrane will often be present without any external indica^ 
tion beyond the objective symptoms of ordinary iritis. The 
ophthahnoscope, however, in favourable cases for examination, 
betrays considerable changes in progress on the fundus of the 
eye. Amidst the very evident congestion will be observed a 
number of little patches or spots of less intensity of hue, aor- 
rounded by a hazy penumhra, at first appearing at some 
distance from the optic nerve entrance, and then becoming 
merged into each other, until a considerable portion of the 
fundus is involved. These are considered to be the first indi- 
cations of atrophy, which, when more advanced, shows the 
choroid pale and attenuated, so that the sclerotica is visible 
through these points, and the circumscribed limits of which 
are described by a well-defined black Une, marking, under the 
altered circumstances, I presume, the normal limits of pig- 
mental deposit. 

The extension of the inflammation from the iris in irido- 
choroiditis is a well- determined principle, and this pathologi- 
cal connection of what I have shown to be a continuous 
structure is still further illustrated by the singular aptness to 
relapses, where synechia or adhesion of the iris to the lenti- 
cular capsule has remained after an attack. Grafe also lays 
it down as a rule, that partial closure of the pupil is the 
point from which further complicationa proceed, especially 
chronic clwroiditis, with progressive amhli/opia, and ultimately 
atrophy of the globe. It is in this stage, or form rather, that 
irido-choroiditis is apt to be confounded with the acute stage 
of glaucoma, a prominent symptom being a severe neuralgit; 
affection of the fifth pair of nerves. This kind of attack often 
gives way to ordinaiy antiphlogistic treatment and mydriatics,; 
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the pain ceases, vision becomes comparatively good, and tlie 
patient seems cured. Often, hovrever, after a return to his 
usual avocation, and without any discernible cause, a similar 
train of symptoms again set in, and are reheved, but with 
a progressive degree of poBterior synechia. In this manner, 
successive inflammations occur, each time more painful and 
obstinate, until complete closure of the pupil ensues, and the 
posterior surface of the iris is permanently attached to the 
capsule of the lens. The progress of the disease is then 
marked by intolerable pain, the eyeball presents the dull red 
hue of venous congestion, and becomes softer than nonnal, the 
consequence of an altlred secretion of the vitreous humour. 
Such unsatisfactory cases usually end in chronic choroiditis 
and atrophy. 

Seeing how much depends therefore upon adhesions of the 
iris, as the source of the frequently recurring relapses of in- 
Sammation. a careful elimination should always be made hj 
oblique illumination of its abnormal connections, especially 
posteriorly with the capsule. If not extensive, or of recent 
formation, mydriatics -mil be almost sufficient to re-establish 
its natural condition ; and if this does not result after a fair 
trial, immediate recourse should he had to operative 
measures. 

When irido-choroiditis has made some considerable ad- 
vance, we find the ciliary processes congested : the iris be- 
coming adherent to the capsule of the lens, and, with it, 
yielding to the intra-ocular pressui'e, is pushed forwards 
towards the cornea, the anterior chamber being diminished in 
size. Serum finally takes the place of the vitreous humour ; 
the cornea becomes obscure on its posterior surface, and its 
sensibility is diminished. The sclerotic also assumes a dull 
leaden hue, and frequently becomes staphjlomatous ; vision 
is then limited to the merest perception of hght, or is alto- 
gether lost. 

Even after complete closure of the pupil, and some pro- 
gress towards the more serious softening of the globe, since 



the introduction of Desmarres method of tearing the iris, 
or iridectomy, it has been found that unlooked-for BucceBS 
has followed an operation. 

Desmarres way of performing iridectomy appears to 
present a somewhat 'Simpler mode of operating, and a greater 
command over the eye in selecting the point of entrance. The 
patient being placed on a high and narrow couch, and ac- 
cordingly as it is in the left eye or the right, the operator 
stands on the corresponding side, or in the most convenient 
way, if the object is to penetrate the upper part of the cor- 
nea. Two assistants are required; one raises the upper lid 
with an elevator, and holds the patient's head; the other 
takes the lower lid, and with well-pointed forceps seizes 
the conjunctiva near the cornea, in a spot opposite to that at 
which the knife is made to enter, so as to prevent any motion 
in the eyeball. A Beer's knife is then inserted precisely at 
the junction of the sclerotic and cornea, it is then pressed 
forward into the anterior chamber in a direction parallel 
to the plane of the iris, and makes an incision about a 
quarter of an inch in extent. The knife is thea with- 
drawn, the assistants at the same time shghtly loosening the 
elevator to avoid as far as possible the escape of the aqueous 
humour. 

The surgeon now, with the hand that held the knife, 
inserts the curved, or canula-forceps, into the eye, with the con- 
cavity towards him, and passes it forward behind the cornea 
as near as possible to the adhesions ; the blades of the instru- 
ment are allowed to open, and the iris immediately protrudes 
between them. The membrane is then lacerated by a slight 
effort ; and when it has given way, the prolapsed part is cut 
away by one of the assistants with curved scissors. The 
after treatment is of the ordinary simple character. Even 
when not perfectly successful, that is, where retinal complica- 
tion and atrophy have progressed very far, the operation is 
valuable, as it checks the morbid symptoms, and prevents 
the extension of the disease, which is always imminent, to the 
other eye. It is found also to have a lesser advantage, but 
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6till one of some importance, it preserves the shape of t 
eyeball. 

The remarks of Grafo upon this point are instructive : 
" That an atrophied globe conld be refilled would appear 
enigmatical, if, according to former ideas, we were to con- 
sider it as a positive disease of nutrition ; but, as we ha- 
often urged, it is in such cases simply a symptom of cho- 
roidal stasis. The choroid is the secreting organ of the 
vitreous body, and if its circulation stagnates, the repit 
duction of the vitreous body wiU necessarily fail, and ; 
volume will diminish. In chronic choroiditis, instead ■ 
the normal, an abnormal tluid will be given out for the 
purpose of nouiishing the vitreous body, so that the latter 
will vary chemically and in quantity from its healthy con- 
dition. It is evident that when atrophy has proceeded a cer- 
tain extent, the eye cannot resume its original form. But a 
certain degree from choroidal stasia is curable, as is wd 
known to all attentive observers, and as present observation! 
abundantly prove. Besides, we know that, in actual iri 
for example, the globe is often softer than in the healthy e; 
and that this symptom retrogades as the inflammation suW 
sides. It is evident that the diminished resistance is owioj 
to imperfect secretion of the fluid of the vitreous body ; for il 
the volume of the aqueous humour there is no change capablq 
of affording the required explanation." 

As the choroidal complication subsides, the vitreous " 
humour continues to clear, and it is ultimately found that 
vision is not wholly lost ; this is proved partly by ophthalmo- 
scopic examination, and partly by testing the sight. 

In the earlier stages of this disease, I may add, section a 
the ciliary muscle has been attended with very great success 
as the following cases serve to illustrate : 

Elizabeth A , aged 30, a widow, a pale, delicate-looldi 

woman, waa admitted an in-patient of the Royal Westminster Ophth 

Hospital, April, 1862. The history of the case given by herself, v 

as follows : — ' ' The second week in January of the present year, I t 
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some (uun in my eyes. My mother examined them, and thought she 
saw a apeck on the right eye ; but as the pmn was not very great, no 
further notice waa taken. A few days afler, however, the roonn and 
everythiBg in it appeared to be in a fog ; there was considerable red- 
neas, and I could distinguish nothing clearly, my right eye being tlte 
worst. I applied for advice to B medical man, and the reme- 
dies partially relieved the pwn ; but my sight got worse, so that I could 
scarcely distinguish objects. The pain afterwards increased, and the 
light was most intolerable. I was frequently advised to come to the 
hospital, but my expected confinement, and the illness and death of my 
husband prevented me." 

In the following March, the pain in her eyes waa very great, and 
general weakness after confinement compelled her to keep her bed the 
whole month. Early in April, feeling somewhat stronger and able to 
move, her mother brought her in a cab to the hospital. She was then 
in a state of great prostration ; had been obliged to wean her baby, who, 
being very weakly, t^ed a few days after. The orbital pain waa ex- 
cessive, and the photophobia so great, that the eyehds could scarcely be 
forced asunder. A momentary glance showed a highly vascular con- 
junctiva ; but it was quite impossible to ascertain the state of the iris. 
Pulse very low, and her face pallid in the extreme. As she 
refused to leave her two other little children and come into the 
hospital, I placed her under treatment, as an out-patient, for a 
short time, without the sUghtest benefit. However, on the 20th, 
she waa admitted, and 1 performed section of the cihary muscle 
on both eyes. Before night, all pain ceased, and in a few days 
she waa able to leave her bed and find her way anywhere about 
the wards. On the 26th, she was able to read No. 13 test-lyj)es, 
and could bear a more careful examination of the eyes. Synechia 
existed in the right eye, and the pupil was immoveable. In the 
left, a few irregular patches of deposit could be seen in the pupil. 
To take a mixture of iodide of potassium and iron. May loth, her 
sight and general health had so much improved, she was discharged 
iVijm the hospital. In August, 1 received a very pleasing letter of 
thanks, written in a neat hand, thanking me for what I iiad done, and 
congratulating herself on the existence of an invaluable institution, that, 
as she says, had " restored my sight and me to my femily." 

In this case, there can be no doubt that perfect restora- 
tion of sight in the right eye, as well as in the left, might have 
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been effected, had circumstaiices favoured an earlier resort to 
the operation. Section of the ciliary muscle was followed 
by an immediate cessation of all the more urgent symptoms, 
and which threatened destruction to sight in both eyes. 
The adhesions, due to the primary iritis in the right eye, may 
probably be oyercome by iridectomy ; but having regained 
good sight in the left, she prefers depending upon a course of 
medical treatment for further relief. 



Irido-ekoroiditii, wiih keratitis. — Jamea Phillips, aged 22, at tJie 
age of four years had variola, and has had only partial vision of the 
left eye since. Face presents the characteriBtic expression of congenital 
syphilis ; such as depressed nasal bane, notched pe^y teeth, especially 
the upper incisors. Four years ago, was attacked with inflammation in 
the same eye, with supra-orbital pain extending backward to the occipuL 
The sight of this eye was so nearly lost, that he was only able U> dis- 
tinguish light from darkness. Tkis state continued for four days, when 
the panful symptoms subsided, and his sight began gradually to im- 
prove ; but not enough to enable him to see objects witli the eye bo 
well as before the attack of variola. Very profiise lacrymation, 
and crescenls of turgid vessels encroach on the cornea above and 
below, with a pink zone of finely injected vessels surrounding its mar- 
gin. The vessels of the sclerotic are purple and varicose, espedally in 
the upper half of the globe. The cornea is slightly hazy. At work, he 
derives no benefit from the small amount of sight in this eye. 

The right eye was quite well up to about six weeks ago. when he 
first began to feel pain over the forehead, which, extending backwards, 
reached to the occiput. In two days, sight was so much diminished, 
that he could only distiiiguish hght from dark, and the pain gradually 
became worse. He was ordered a mixture of potassii iodidi. pil. 
hyd. 0. n. and a blister. Under this treatment, sight improved for 
a time, and he could dearly discern objects ; he continued for a week in 
that state, when it became worse again, and he lost all perception, 
save a distinction between day and night. The cornea hazy, semi- 
transparent, pupil contracted, a congested vascular crescent en- 
croaching over its lower and upper margins, A bright pink zone also 
inunediately surrounds the cornea. The vessels of the sclerotica 
numerous and gorged ; tension of the globe nearly normal. A con- 
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stont flow of icalding tesrg. He has not bd much pain in it now ; but 
cannot bear light. Tongue clean, appetite good, bowels regular. 

May 6th. — I performed section of the ciliary muscle on the right eye. 
A light pad was applied, and tinct. opii m. xsv, given at bed-time. 

14th.— ProiuBe lacrymation came on suddenly in both eyes. To 
return to mist, potafisii iodidi co. pil. hyd. cum opio. o. n. Full diet, 
with porter. 

1 6th. — Cornea clearing gradually ; and the congestion of conjunctiva 
disappearing. Ilepeat mixture with pil. hyd. quminee et ferri. 

16th. — Cornea of right eye still clearing, some parts rapidly. 
There ia now only alight opacity in the centre, 

l7th. — He was suddenly seized with pain in the left eye to-day, 
and therefore most anxious to haTe it operated upon. 

18th. — In the left eye the symptoms continue unabated; suffers at 
night with paina extending from the fore to the back part of head. 
Intense photophobia and profuse lacrymation. There is a vascular 
crescent encroaching upon the cornea, one-eighth of an inch. The 
large sclerotic vessels varicose, and of a deep purple colour. A 
broad pink zone aurrounda the corneal circumference opposite to the 
external canthus ; this zone has a purple tinge. The yeseels of the 
conjunctiva large, tortuous, and bright red ; the tension of eyeball 
abnormal ; and the globe tender to the touch. Tongue feverish, pulse 
100. I could no longer refuae his wiah to have thia eye operated 
upon, and at once divided the ciliary muscle. 

May 21st. — All photophobia haa disappeared from the right eye, 
and is subsiding in the left The congestion in the latter and ail 
urgent symptoms relieved. My reason for not operating earlier on this 
eye, was chiefly in consequence of its previously diseased state ; it had 
been uaeleaa to him for two or three years. 

May 24th. — No photophobia or pain in right eye ; remains of 
leucoma opposite pupil. Left is much better ; he was discharged on 
the 27th, and able to resume his employment. 

Keratitit, vitk irtdo-ehoroiiiitit. — Elizabeth K , aged 48, ad- 
mitted July, 1862, states that five years ago she found her eye getting 
very weak, and her sight gradually becoming worse. She applied im- 
mediately to a public institution, and was under treatment for six 
months without obtaining relief. She was then for some weeks a 
patient at two general hospitals. 

In July last, sho became a patient of the Royal Westminster Oph- 
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thalinic Hospital. The eye then presented all the appearances of iaag 

standing kerntitit. There was al^o a neil-marked constriction around 
the cornea, together with photophobia, great pain, irregular pupils, and 
other symptoraa indicative of irido-choroiditis. I performed aectJon rf 
the ciliary muscle, with immediate relief to all the symptoms. Tliree 
days aAer she commenced with the iodide of potassium mixture. Ko 
bad symptom supervened ; her sight gradually improved as the opacity 
of the coniea disappeared. The sclerolic congestion also rapidly cleared 
away. The pupil rather small and contracted ; nevertheless, in ten 
days after the operation she was able te see and read a note received 
from a relative, previously having been miable to do more than dittin- 
guiah the form of the largest test-types. 

Irido-ekoroiditU. — C. M ■, a labouring man, admitted Ajnil 

ICth, 1802. The account given by the patient was aa follows ; — Two 
years and three months ago he lost the sight of the right eye. Fifteen 
months since the left eye became affected, first with numerous daasling 
sparks, which, after a short time, were r^laced by Hack spots, and a 
cloud floating before the eye ; then a dense fog, which during the last 
few weeks has gradually become darker ; when he came to the hos- 
pital, he could only perceive large bodies before him. The loss 
of vision has been accompanied by a good deal of pwn of a lanctnating 
character. 

The ophthalmoscope disclosed a considerable number of large tur^d 
vessels, with some few pupillary adhesions ; iris bulging forward. The 
pupil of the right eye nearly occluded by adhesions, imd the capsule of 
lens apparently implicated. 

I divided the ciliary muscle in both eyes. No unfavourable symp- 
tom supervened, and on the 26th he could read No. li test-types with 
the left eye There was much less prominence of globe, and the vesselB 
were nearly normal ; all pain had subsided. 

The man continued to improve, and in a few days &om last date 
left the hospital. 

IridO'ehoroiditU : Iridectomy. — Eliza R , ^ed 32, a servant. 

Had previously enjoyed good health, with the exception of some amount 
of rheumatic pdn in the limbs. December, 18B0, first observed dim- 
ness of sight coming on, with pain and intolerance of light. She had 
to leave her place in consequence. Her sight becoming much worse, 
she was admitted into the hospital. Upon examination, I found she 
could nut read the largest type-test with the right eye ; and with the- 
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left only No. 18, There were symptoniB of cyclitia; the characteriBtic 
zone around the cornea ; pupil amall and immoveable, bulging iria, 
and^parently opacity of the capBule of the lens. ComplainB of great 
pam in the eyeball, with intolerance of light. 

June 26th, 1861, — I perfonned iridectomy in the right eye, the 
Ulterior chamber becoming filled with blood during the operation. At 
9 p.m., coni]Jaining of pain, t. opii. m. xxv. waa given, and aub- 
aequently hyd. chlor. gre. ij. pulv. opii. gr. ^. 

27th. — Thiamomingcomplainsof aUght pain only ; the blood in the 
anterior chamber diminishing. 

28th. — Clot rapidly disappearing, No pain. Ordered mist, potaeaii 
iodidi ter. die. 

July lat. — I performed iridectomy m the left eye; conBiderable 
pain followed the operation. 

3rd. — Symptoms of iritis appeared ; to take hyd. chlor. gr. ij. opii. 
gr. !. at bed-time, and mist, quinine ter. die. 

5th. — LeBB pain and congeation. 

8th. — On the bandage being removed, the new pupil waa observed 
tio have a linear shape ; only a narrow sUt from its pupillary edge of 
the iris lo the periphery. Sight, however, remained to some extent, as 
she could distinguish large objects when in motion. About one 
half of the cornea opaque. The calomel and opium to be kept up at 
night, and to take mist, potass, biniodide ter. die. 

10th, — The aight of right eye improved ; in a fortnight from thin 
date, she was made an out-patient. 

Three months afterwaids, findmg the sight of the left eye very 
dim, she returned to the hospital, and I removed an opaque lens, and at 
the same time enl^ged the pupil. When discharged, had made a 
tolerable recovery. 

Gkronk KereO'iriUs, and tubiequent irido-cj/cHtis. — Jane E. 

W , aged 21, admitted May 16, 1862. Had then been suffering 

from recurring attacks of ophthalmia upwar<fe of twelve months. Com- 
plexion florid, teeth peggy, two upper central incisors deeply notched. 
Evidences of glandular abBcesees about neck ; catamenia irregular ; 
Bometimea amounting to menorrhagia, at others nearly or altogether 
wanting. She first suffered with the right eye about twelve months 
ago, and was under treatment nine months ; then the left began, with 
considerable pain, and a pricking sensation in the globe and over the 
brow. The sight of this eye gradually getting darker, and at present 
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can only disceni white (rom black ; cannot Bee the outline of her i 
hand. There h considerable sclerotic injection, a cooBtriction t 
the cornea, and then a zone of bright pinkish vesaela ^ving to t 
cornea a very prominent appearance ; the central portion of which is 
quite opBiiue, apparently a thickening of the whole corneal aubstance ; 
the photophobia a too great to enable me to ascertain by oblique 
illumination the condition of the iria in either eye. One vessel, much 
larger than the rest, is seen running to supply an old ulcer near the 
temporal margin of the cornea. Tliere ia profuse lacrymation when 
the lids are separated or on any attempt made by the patient to expose 
the eyes to light, A good deal of injection tliroughout the whole 
conjunctivae, not granular. I at once decided upon section of the 
ciliary muscle in both eyes. Cold pads were applied, and she was 
placed in bed. On the 2 0th, the pain had greatly subsided ; and on the 
23rd, could clearly discern her own fingers. As there is still a good 
deal of photophobia, belladonna was freely apphed. 

June 3rd. — Pmn has ceased ; she can now submit to any examina- 
tion ; the comese clearing rapidly ; can see No. 16 type-test with ease, 
and on the 8th, had recovered so far, that she was able to leave the 
hospital and attend as an out-patient. 1 kept her under observation 
until she was quite able to resume her occupation. April, 1863, had 
been no relapse ; but there was some irregularity in both pupils, with 
posterior synechia in left. 



O/toroidids. 

The appearances of choroiditis in the ophthalmoscope 9 
ttsually, such as indicate a pre-existing subacute stage I 
disease, such as general congestion, hemorrhagic spota, 
ties, and pigmental deposits. In serous exudation betwi 
the retina and choroid, a turbid opacity is communicated | 
the vitreous humour, indicative of some progress towards d 
solution of the latter in consequence. Other indications of 
exuded products of inflammation are opaque appearances, 
the result of adhesions between the choroid and the retina, 
in which the pigment membrane of the one and stratum hadl- 
hmn of the other have become changed in texture. We 
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find, however, choroiditis mora frequently associated with 
iritis — the choroid and iris being so intimately connected with 
each other — than with retinitis. 

An increased orange, or tawny-yellow redness of the 
fundus is a prominent symptom, and distinguishes its seat 
from the corresponding allied condition of the optic papilla 
and retina, which are always proportionately implicated in 
hyperiemia of the choroid. This condition of the eye, so long 
as the foramen centrale, macula lutea, remains unaffected, is 
however compatible with a fair amount of vision ; and it is 
not unusual for a slight attack of choroiditis to run its course 
without much disturbance to vision, and certainly none in the 
external appearance of the eye. 

Spots of a yellowish colour are first observed surrounding 
the optic nerve entrance, and in a very short time, becoming 
as it were more definitely clear, by comparison with the 
chorio-capillaries which are seen distributed over it in a 
regular net-work. As the disease progresses in choroiditis, 
the vessels become more distinct ; but being then of a bright 
orange colour, the ramifications of the retinal vessels are more 
distinctly seen. When the latter vessels become implicated 
in the advancing atrophy, the spots or spa^^s appear perfectly 
white ; what remains of the choroidal coat being transpai'ent, 
allowing the inner surface of the sclerotic to reflect the light 
through it. Small masses of detached pigment, in the form 
of grey or deep black spots, distributed over the fundus, 
heighten the effect by contrast. In the early stage they are 
few in number, but increase with the disease ; and as evidence 
that these belong to the choroid, the vessels of the retina 
can be seen passing over or amongst them. The appearances 
these pigment deposits assume, is generally that of masses of 
epithelium stripped off from the white spaces in the choroid 
coat. 

Choroiditis. — J. C , aged 38, shoemaker, admitted August 

1 6th. Sight dim for the last three years ; left eye partieularly ao. At 
present c&n read large print ; suffers from bilious headaches and heavi- 
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neEB over the brow, for which he haa often been under the ( 
a medical man ; " never had very good health ; " amokes a good 4 
eyes rather heavy and full, with great desire to sleep. Two da7B|| 
found the sight of the letl eye nearly gone. 

Opkthalmoscapic (gywarance*.^ Choroid congested, of a briia 
colour; vessels of retina varicose ; entrance of optic nerve in the left <5 
obscured by the chorio -capillary congestion, wliich extends to foramen 
centrale ; lens and vitreous transparent. To be cupped on nape 
of neck, and take three grains blue-pill, with two of extract of 
hyoBcyamus, every night ; aperient draught every morning. The medi- 
cine was continued for a week, with mustard plaster every night to the 
nape of neck, which had the effect of removing much of the congestion. 
To take two pills of hydrarg. with galbanum every night, and a mixture 
of rhubarb in inliiBion of calumba twice a day. This waa continued 
up to the 10th of September ; at which time he had nearly recovered 
vision, and was able to resume work. 

Recurrent ChormditU — E. B , ^ed 29, domestic servant, ad- 
mitted Sept. 6th. This patient was of a bilio-nervous temperament; 
both pupils were rather contracted ; slight ptosis, and quivering of left 
superior palpebrte. Her sight had been affected for siit or seven years ; 
recurrent attacks of inflammation ; the quivering of the eyelid began 
only a month since, with occasional shooting pmns through the temples ; 
feels a great weight in the eyes, wili giddiness. Catamenia small in 
quantity and irregular, appetite bad, pulse 70. 

Ophthalnwscopic appearances, — Considerable congestion of the 
choroid; chorio-capillaTy net-work extending over the papilla of the 
optic nerve, leaving not the smallest point uncovered ; vitreous slighttf 
hazy. To take two pil. hydrarg. cum galbanum every night, and two 
tablespoonfuls of the roiat,. ferri aperien. three times a day. Counter- 
irritation to the nape of the neck. 

Oct. Ist. — Having steadily persevered with her remedies, the more 
urgent symptoms had subsided ; vision much improved ; discharged 
with a recommendation to continue her medicines for a short time 

C/ifonie Choroiditis, with Mydrophthabniai — " A healthy-looking 
journeyman, aged GO, had, for several months, decreasing sight in the 
left eye. The conjunctiva showed an increase in the number and size 
of its vessels, the sclerotica blue on its deeper surface. The iris of this 
eye was greyish, whilst that of the healthy eye appeared blue. The 
lens perfectly transparent. By directing the patient to look upwards 
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and downwards, an irregular dark cloud appeared from below, and 
^ain disappeared. The pupi! was mure dilated, and the optk axis 
had a somewhat divergent direction from the healthy eye. Three 
weeka after this investigation, the patient observed a number of Btar- 
like bodies, and the sight had become much more disturbed. With the 
ophthalmoscope, the retina below and towards the outer aide appeared 
nuaed from the choroid, the effusion pving to it the appearance of an 
elevation ; causing the eye to move up and down, produced a wavy 
motion. The optic nerve entrance was bluish grey ; the veBsets of the 
retina numerous, and ramified freely over a varicose and conpsted 
condition of the choroid coat." 

The treatment consisted in leeching, and amall doses of mercury, 
followed by a combination of purgatives with diuretics, and at a later 
period tonics ; but, although the patient was considerably improved, the 
sight remained imperfect. It is interesting to know that, notwith- 
standing the unlimited separation of the retina from serous exudation 
between it and the choroid, the patient had some perception of light 
from the commencement.* 

I have lately had under my care a case of cbroDic choroi- 
ditis with hydrophthalmia, accompanied with a good deal of 
pain, of an often recurring character, and considerable hard- 
ness of the eyeball. The patient, a poor man, had been under 
treatment elsewhere for some time without obtaining relief, 
and therefore gladly submitted to my proposal to try the effect 
of an operation. For this purpose, I admitted him into the 
hospital, and performed section of the ciliary muscle, which 
was followed by immediate mitigation of symptoms. At the 
end of the month, the eye assumed a normal appearance, and 
was quite free from pain ; indeed, could not be distinguished 
from its fellow, the sound eye. 



Syperietaia of the CItoroid. 

In hyperemia of the choroid, the normal appearance of the 
fundus is much altered by the dilated condition of the vea- 

* Bildiche DarsteUung Der Kraabheiteii Des MenechUchen Aages. Von 
Dr. Theoaor Kuete. 
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sds; the membrane is of a deeper red than usual. Of 
course, the eflfect varies with the complexion of the individual, 
and will be more apparent in fair subjects. It is a correct 
observation, however, that tho condition of the optic papilla 
and the chorio-capillary circulation will always afford a good 
indication of the extent of hyperjemia. In some instances, the 
vessels of the retina are congested in corresponding propor- 
tion to those of the choroid. Congestions of the vessels of 
the choroid are more diffuse than those in the retina, and of 
a dark venous red colour, which, when the inflammatoiy 
attack has not been quickly relieved, may pass into cho- 
roiditis pigmentosa, or posterior staphyloma. 

When the choroid becomes more congested, complications 
of a graver character may be anticipated ; but it is fair to infer 
that the introduction of the ophthalmoscope, and the ready 
opportunities of relief among the poor in incipient eye disease 
afforded by ophthalmic institutions, will for the future, in a 
great measure, prevent the recurrence of those cases of dis- 
organization in the choroid and retina which are too fre- 
quently recognized a^ the results of past and irremediable 
mischief. Morbid changes sometimes involve considerable 
portions of the choroid, and, when early observed, are evinced 
by more or less of congestion around certain spots, which 
ai'c recognised by a hazy obscurity that hangs over and 
particularly marks their situation. These soon run into 
each other, forming large patches, and in tliis way sometimes 
involve the greater part of the fundus. As the integrity 
of the membrane is subverted, the pigmental cells are de- 
stroyed, and yellowish-white points of uncovered sclerotica 
may be observed, bordered with a fringe of intense blackness, 
as if due to collections of the dislodged pigment. At a later 
period, these spots are converted into perfectly white spaces, 
where the vessels of the choroid have become obliterated by 
the advance of atrophy. This condition may be mistaken for 
ansemia, from which however it may be distinguished by the 
perfectly white spaces interspersed amidst a general pallor 
of the fundus. 




Sypatemia of the Choroid. — David S , aged 17, consulted me 

August 13, 1861. A pale delicate-looking lad, whose health had been 
much injured by an attack of measles, four years ago. About Easter- 
tirae in the present year the first symptom of failing sight was noticed, 
which was accompanied by headache, and a feeling of giddiness on 
stoopmg. On suddenly raising the head, numerous black spots ap- 
peared floating before him ; and when the eyea are turned towards the 
candle, four or five are seen as if surrounded by circles of fire. Has 
also a throbbing pain in the right eye. Upon the application 
of a drop of atropine to dilate the pupils, he complained of being able 
to see " a glimmer of Ught only." The cornea rather prominent. 
Tongue loaded, and bowels irregular. 

OpAthalnioseopic examination. — Hyperffiniia of choroid; a great 
amount of chorio- capillary injection over the periphery of the optic 
disc. Humours perfectly clear ; fimdus of a deep red colour; 
vessels of the retina slightly congested. There are several deeply in- 
jected patches about the neighbourhood of the optic nerve, giving to 
the fijndus, at these particular spots, quite a purplish hue. I may here 
remark that this purplish colour about the fundus I have often noticed 
in connection with, or in suspected cases of, masturbation ; in this 
instance I had strong reasons for believing the patient to be addicted 
to the debilitating vice. I prescribed Pil. Hyd. c. crette et Rhei. o. n. 
and a compound iron mixture three times a day. Open air exercise, 
cold baths, and early risuig. On the 28th he caught cold, and had 
an attack of conjunctivitis in both eyes. As this subsided, sight 
gradually improved. On the 18th of September, he was so much 
better, that reading produced no fetigue, the spots had vanished, and 
he left London for the country. These appearances are imperfectly 
represented in plate 4, figure 13. 



CJwroiditis Pigmentosa. 



Olioroidilis Pigmentosa is very readily detected with the 
ophthalmoscope. It commences at the ora serrata, and by a 
slow process gradually involves the whole of the fundus to the 
optic nerve entrance. Its most prominent appearances are 
those of atrophy about, or near, the optic nerve ; and the black 
specks and floes of every shape which are observed floating 
T 2 
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in the vitreous humour, or more systematically arranged 
in lines along the course of the retinal vessels ; formerly 
very apt to be confounded with the truly subjective symptom 
described under the term mitfcce volitantes. Some of the cases 
are so remarkable in appearance, as to suggest the idea that 
the pigment must have been aJl detached from the choroid 
coa.t, and carried into the vitreous body.* It is clearly dis- 
tingaishable by this circumstance from retinitis pigmentosa, 
which it somewhat resembles in the pathognomonic source of 
its most striking characteristic pigmental compUcation. I have, 
however, frequently seen choroiditis pigmentosa associated 
with rdinitis pigmentosa, at an advanced stage of which the 
liquefaction of the vitreous humour seems greatly to facilitate 
the movements of the contained fihns of detached pigment, 
decolourized by maceration. 

But although complete pigmental denudation of the cho- 
roid is the tlireatened consequence of long-continued inflam- 
matory action, cases of the kind are far leas numerous than 
another disease of the choroid, the first symptoms of which 
are those of hyperEemia, followed by inflammation of that 
membrane : I refer to sclerotico-cAoroidilis posterior, or posterior 
staphyloma. This latter, when congenital, is said to arise fi^m 
intra-uterine inflammation ; future observation, however, 
may perhaps determine it to be one, sid generis, due to some 
abnormal condition, or weakness of the sclerotica, and its 
choroidal complications but the objective symptoms accom- 
panying the development of the disease. 

C/ioroiditie Pigmentota. — ^Thomaa R , aged 2(i, engineer, ap- 
plied to hospital Nov. 28th, 1860. General health good; always 
myopic, but never had any ptun in the eyes, or other defect. Hia ap- 
pearance ia ruddy and healthy. Pupila natural, colour dark green. 
Sight only eufiicient to enable him to read largest test-types. 

* Ttie lolal disappearBDce of tbe choroid is denied b; Dr. E. Jager, 
who baa found tlie continuity of the membrane complete in twenly-three 
inatanoes in which he haa eiamined tno eyea after death. Tbaa, in these 
caapa, it appears that the wbite apota are cauaed by the light retiected IVom the 
Eclerotie through Ihc choroid deprived of pigmeot. 
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OphthalmoKopie appearance». — The ftmduH covered by a very 
large quantity of detached and fixed masses of pigment ; here and there 
exposed patches of the sclerotic ; optic neire only made out by tracing 
to their source the Tessels of retina, which, as they proceed irom its 
centre, appear to be cut out and detached. I certainly never saw bo 
large an amount of pigment, free and fised, in any eyes as in this pa- 
tient's ; and yet with sight enough remaining to enable him to go about 
without much difficulty. Tlie case is represented in plate 4, fig. 14, 
He commenced a tonic plan of treatment, chiefly iron and quinine, and 
kept it up for about six months . At the end of this period, he thought hia 
vision good enough, especially when aasiated by No. 12 convex glasses, 
to seek our-door employment; aiid has since contrived to earn a 
decent living by hawking books about tlie streets. 

Choroiditis Pitfmenloea, with Posterior Staphyloma. — Mrs. M, A. 

W , aged 44, needlewoman. Left eye has been weak from her 

childhood, and myopic. Three years ago, her sight was suddenly lost ; 
she applied at a hospital, where she remained six weeks under treat- 
ment, the basis of which appears to have been counter irritation. 
She left the hospital, vrithout having received any benefit, and was told 
her case was incurable. She could then barely distinguish objects witli 
the left eye ; and found, to her great disquietude, that the sight of the 
right eye was fast becoming impaired. 

At the end of the year 1860, she came to the Royal Westminster 
Ophthalmic Hospital, I examined her eyes with the ophthalmoscope 
early in January, and the appearances of the left^e tolerably well 
rejiresented in plate 3, fig. 11. 

The globe of the left eye is softer than its fellow, and a staphyloma 
posterior occupies nearly one third of the fiindus. Maceration of the 
pigment extensive ; an old hemorrhagic deposit completely covers 
the macula lutea. A few greyish-looking floccidi in the vitreoui, and 
very slight lenticular web-like opacity. 

In the right eye a staphyloma exists, but much smaller in com- 
parison with the left ; and it struck me at the time, as a very re- 
markable circumstance, that any amount of uaeiul vision could exist. 
She complained of a large black spot occupying the centre of every- 
thing looked at. When reading, objects appear at times blotted out. 
Has suffered slightly from rheumatism, and had once a very severe 
attack of sciatica. At times, is troubled with suppression of urine. 
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which is of a dark colour, and depoeitB lithiu acid. Could not ■ 
read, and obliged to give up her needlework. 

Sept. 26th. — I divided the ciliary muscle ; all went on &vou] 
and on October 6th she was discharged, considerably improTed, 

The patient is still under observation, and when I laat saw her u 

1 could read with the right eye the whole printed ])age of the hoe{tt 

letter, and with the left the largest size letters. Her gBneral hei 

considerably improved by the tonic course of treatment. 

Choroiditit Figmentosn, Posterior Staphyloma, and Myopia.-^, 

W. M , aged 39, admitted December Slat, 1860. Has had good 

health, but noticed, some five or sis years ago, dimness of sight, always 
increasing towards evening. Frequently saw flashes of Ught, with rings 
and half-rings of coloured Ught before his eyes ; no particular pain. 
Attributed the diaturbanoe in vision to strwning his eyes whilst rowing 
on the Thames at night, which he was accustomed to do for exercise 
and amusement. Ab a printer's warehouseman, had also to work a 
great deal by gas-Ught. The dimness had greatly increased during tlie 
last ten months, when he began also to notice before his eyes a persisteiiL 
object, which looked in a strong light like a bent hair with a little blai 
speck in the centre. MufiCfe then appeared tor the first time, and h 
been constant since. Is liable to fi-equent fits of giddinesi 
;bs. Reads No. 13 test-types with difficulty. 

The ophthalmoscope reveals posterior staphyloma in its early si 
I with a considerable amount of the pigment coat det^iched ; some Soatii 
much fixed and impinging on the irregularly- shaped periphery of tl 
optic nen*e. A large white space near the lower edge of nerve has the 
appearance as if the choroid had been dissected off at this spot. The 
■yessels of retina are amaU and obscured by the masses of pigment. 

The patient was put under a tonic plan of treatment, and t 
kept up for some months, without much benefit. 1 therefore propo 
to operate, which he refused to submit to. 



iSdero-choroiditis Posterior. Posterior Staphyloma. 

Posterior Staphyhrm ia the frequent accompaniment, if J 
^e not the cause in many cases, of myopia. A conical proja 
tion at the back part of the eyeball on the outer side of t 
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optic nerve lengthens the anterior posterior diameter of the 
eye, so that the parallel rays from distant objects focus some- 
where in front of the retina. The eye sometimes projects for- 
wards, and is then restricted in its outward moyement. It is 
commonly observed, that when the axis of vision in the two 
eyes converge, the sclerotica of a more than ordinary bluish 
colour, and concave glasses are required, the case will 
almost always prove one of posterior staphyloma. The dis- 
ease, however, can only be properly diagnosed with the oph- 
thalmoscope. A prominent characteristic is a spot on the 
outer side of the optic nerve entrance, of a creacentic form, 
and of a bright white colour, from the obliteration of the pig^ 
mental epithelium of the choroid. Its outer margin, when not 
defined by a dark grey or black line of collected pigment, is 
obscure ; where it touches the optic nerve entrance, its edge 
appears to project ; hut it reaUy forms a depression below 
the surrounding parts. As the disease progresses, the spot 
extends principally outwards, and a little downwards; but 
the horns of the crescent may be prolonged, until they 
meet. It is not unusual, in the more advanced stage, to ob- 
serve a second somewhat similar patch of brilliant white, 
making its appearance on the inner side of the optic disc, and 
gradually advancing until it is surrounded by a distinct but 
irregular ring of altered structure. 

As a rule, myopia is nearly always present, and measures, 
by its degrees, the progressive stages of the disease, until at 
length strong concave glasses are required ; and even these 
fail when the retina becomes involved. Muscte are much 
complained of, and sometimes flashes of bright light, or stars 
of falling fire, appear ia the field of vision. Intolerance of 
light often adds to the distress of the patient. 

Post-mortem examination of eyes affected with posterior 
staphyloma, prove that the sclerotic behind the crescentic 
patches of the white atrophied choroid has become attenuated 
and unequd to the pressure of the contained fluids. It, conse- 
quently, is pushed backwards around the optic nerve entrance, 
betraying a pathognomonic characteristic appearance, mate- 
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rially differing from the cupping of the disc in glaucoma. Tha 
mactila bUea, in fact, appears to be the central point of deepest 
effect in the depression of the posterior Btaphyloma. The con- 
dition of the vitreous humour is little changed in the earlier 
stages of the diaease; but it ultimately becomes turbid, cloudy, 
and more fluid. Capillary apoplexy of the retina is frequently 
observed as a complication arising from circumstances of situa^ 
tion, or constriction. Slight opacities in the vitreous are 
sometimes usefully indicative of the nature of the progress 
made in the disease. When this occurs suddenly, it may be in- 
ferred that the retina, yielding to the protnided choroid and 
sclerotic, has admitted of fluid being efl'used and collected 
between them. Detachment must also often taJte place ; and 
when the sac, as is frequently the case, becomes ruptured, 
the escape of the fluid into the vitreous loads it with floes, 
producing muSKB volitantes ; and, as in inflammatory ex- 
udation, greatly interfering with the proper examination of the 
fundus,* 

Posterior Staphyloma, mlh Myopia. — A. R , aged 27, was 

admitted a patient under my care into the Royal Ophthalmic Hoepital 
June 12th, 1861. After a protracted confinement, found lier sight be- 
coaiing dim, and could only see objects very near. Can make out the 
largest letters of the test-types, but quite unable to read. Examined 
with the ophthalmoscope, the optic discs present the charai:teristic eres- 
Bceutic appearances of advanced posterior ttapli/!oma. White patches of 
deuuded choroid could be seen to the outside of the nerve, and the vessels 
were small and constricted As she had been some time under treatment 
before presenting herself here, I advised section of the eihary muscle, 
which WBB submitted to the next day, June 13th. 

She left the hospital June 24th, able to tell the time on a distant 
church clock, which she could not see at all before the operation ; can 



* V[rcliow holds, in the □saall; accepted Bease, there is qo socb ttiiuK u 
inSomiDatory exuilatioa; but " that the exadalian we meet witb !□ ell oases 
ia esBentiall; composed of that material which \s generated by the altered cou< 
dltlon of the inflanici] part, and or the trnoaudcd lluid which escapes from the 
veaaelB." 
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also read No. 8 test-types at eight inches. The cure haa, bo far, been 



Potterior StapliyUma, with Mt/opia. — G. S. aged 28, a labourer, 
admitted 4th July 1861, under my care Ten years ago he was 
thrown from a horse, and fell upon hia head. Ever since, the sight of 
the right eye has been dim. For- the last twelve months, visim in 
his left has been failing also. He is free from pain in the eyes, except 
after prolonged reading, when he feels a slight aching in the right eye ; 
this is Boiler to the touch, and more full and prominent than the left. 
The cornea is prominent, and there is the appearance of a constriction 
at its junction with the sclerotic. The latter is thin and bluish. With 
the right eye can barely read No. 2 of the test-types ; and his nnsa 
nearly touches the paper in the endeavour. He, however, reads No. 20 
at six inches. With the left he is able to read No. 3 at six inches. 
He complains of diplopia, and at times has a alight convergent 
squint. With the ophthalmoscope the choroidal vessels are readily dis- 
tinguished from those of the retina, which are small and irregular. The 
flptic papilla is white, and there is a well-marked crescent on the innef 
side of disc. In the axis of vision, at the macula lutea, is a reddish oval 
patch. In the centre of this is a spot of pigment, and near its outer 
margm is an irregular whitish patch, the exposed sclerotic coat. 

July 6th. — I divided the ciliary muscle of the right eye. A few 
drops of fluid escaped, and the iris protruded slightly through the 
incision. This accident arose from the patient making a sudden start 
as the point of the knife penetrated the globe. 

10th. — Haa gone on well, having felt no pain since the operation- 
He can now read No. 20 at nine inches, and No. 2 at two inches ; and 
says that oljects appear much clearer. The prolapsis iridis has 
nearly disappeared. 

Aug. 2nd. — With the eye operated upon he can now read No. 20 at 
nine, and No. 2 at three-and-a-half inches. 

■ April 3rd, 1862. — He was discharged, greatly improved; and ex- 
pressed himself grateful for the reUef he had obtained. 

Posterior Staphyloma — A. W , aged 27, a laundress, was 

admitted 15th Sept. 18C1. She had had very good health, and her 
sight was perfectly good until a year ^o, when it began to M. 
Within the last two montiis had become very dim. The cafamenia 
jegular, but profuse ; feeb very weak and low ; bowels irregular. 



When she attempts to read, her eyes p^ her, and are eaaUy fal 
She can read Nu. 8 of the test-card at five inches, but with diffii 

Opkthahnoac<^ie examination. — The fundus of the eye exhibits' 
white pat<:hy appearance, tlie optic papilla smal!, and surrounded by a 
crescent of darker hue than is uBually observed in such eases. The 
letinal Tesseis very irregular and turgid. 

Sept. 6th. — Section of the ciliary muscle in both eyes. 

loth. — Has had no pain ; can see much better, and tells the time 
by a. watch. 

Oct. 23rd. — Steadily improving. She can now read No. 8 at 
eleven inches. No. 6 at nine inches. No. 4 and No. 2 at eight indtes, 
and No. 1 at six inches. 



Atr&phj of the CJwroid. 



Atrophy of the Choroid has been termed by Bome wr 
ectatic choroiditia, the prominent symptoms of which 
considerable augmentation of the vitreous humour, with atro- 
phy of the membrane, commencing in the epithelial layer, and 
proceeding so destructively that at length it involves all the 
intervening structures, the ertemal elastic tissae alone re- 
maining, one surface of which becomes adherent to the bcI»- 
rotic, and the other to the retina ; the latter sharing in the 
atrophy at a, point where staphyloma commences. Snch 
changes not only produce atrophy of the choroid, but also 
destruction of the elements of the retina. 

Atrophy of the choroid is sometimes the threatened result 
of anaemia of this vascular membrane, following a past in- 
flammation or subacute form of disease, brought about by 
debility, such as often succeeds fever, and also over-lactation. 
This is particularly the case in young mothers, where one 
pregnancy quickly foUows another, and when suckling ia 
persisted in for too long a period ; an error always committed 
at the expense of the mother's health. In such a case the 
vascular and nervous systems are both deprived of their due 
supply of blood, and without whic^ it is impossible to main- 
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tain the functions of mind and body in health and vigour. It 
!3 in this way vision la gradually deteriorated, and may 
become quite lost. The aniemic look of such patients points 
out at once the cause and suggest the remedies ; as Vfeaning 
the child, a nutritious and more generous diet, combined with 
some preparation of iron. It will be found of great advantage 
in cases of the kind to combine quinine and iron, either in 
pills or mixture. 

Lobs of colour in the choroid, and the vessels of the retina 
seeming to be cut out from the pale ground beneath them, is 
a senile change, and must not be confounded with the disease 
last spoken of — a condition, be it remembered, nearly always 
relieved by use of suitable spectacles and rest. It is perhaps 
still less possible to confound atrophy, with congenital defi- 
ciency of the choroidal epithelium in those persons generally 
recognised as albinos. The iris, as well as the choroid, in 
the latter class, is even destitute of its pigmental coat ; and with 
the ophthalmoscope we look through the ciliary processes, as 
we might through the spokes in a wheel. Atrophy of the 
choroid is seen, however, in the albino as well as in other per- 
sons; and I have at the present time a case under treatment, 
deriving much benefit from iron, in the form of a pill composed 
of half a grain of sulphate of iron, one grain of quinine, one 
of the extract of henbane, and one of aloetic pill, taken three 
times a day after meals, 

AlropA^ of Ckoroid, leitA Incipient C(itaracl. — J. M , a porter, 

aged 42, applied for advice on the 20th of June. The history he gave 
of the disease was, that about Christmas he first noticed a dinmees of 
sight in the left eye ; shortly afterwards he was attacked with rheu- 
matism, and became an inmate of a general hospital. He was 
soon cured of the latter diaeaae ; but his sight gradually decreasmg, 
he applied at the Royal Westminiter Ophthalmic Hospital. 

There being no outward aigna of disease, an examination was made 
with the ophthalmoscope. In the left eye the whole fundus vraa of a 
very pale pink colour, and many white spaces ; the vessels of the retina 
ohscured by a greyish web. In the right eye the lens was seen to 
have many divisional Biarkings, but so fiunt as not tu be noticeable witli- 
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out the aid of the convex lens ; fimdua of a pde colour, and all thfl 
vessels, ao far aa they could be made out, were small. The general 
health of the patient was considerably impaired ; I therefore thought 
it deeirable to prescribe a tonic plan of treatment, which wa» followed 
by the best resuitB. The sight of the left eye was much improved at 
the end of three weeks ; but the opacity of the lens in tlie right had 
not diminished. In this case, the incipient cataractous disease had 
been overlooked. 

Aiicemia of Choroid.— 1^, J. aged 52, a waiter, applied July I Ith- 
compl^ing of asthenopia He stated that about Christmas last his 
sight began to fail, and is now ao imperfect he cannot follow his 
occupation, chiefly nightwork at a tavern. " Advised to apply, about 
a month ago, to a female oculist, who told him the optic nerre ww 
diseased, and nothing could be dune to stop its progress. She after- 
wards said a cataract was forming, and put a drop into his eye, which 
made it much worse." This patient, a thin pale man, a widower, 
with several children to support, and means of subsistence very pre- 
carious, had a distressed and anxious aspect, with a weak pulse. No 
objeclive sign of the diseased condition, except a dull and sluggish state 
of iridea. 

Opkthalmoscopie examination. — Choroid coat in an anemic condi- 
tion ; fimdua generally of a faint pink colour, remarkably small and 
pale, exposing a white papilla optica ; dioptric media perfectly clear and 
free from disease. Assuring him that he might soon expect to be cured, 
I prescribed the compound iron mixture to be taken twice a day, and a 
good nourishing diet. His general health improved rapidly ; for I need 
scarcely add, that the aniemic condition was due to overwork, anxiety, 
and insufficient food. 

Colloid Disease. — ^Besides atrophy, another change in the 
structure of the choroid has attracted some attention since 
Bonders and Miiller published their observations in 1856. 
Colloid disease, as it is called, is supposed to appear at a late 
period of life, which ia some degree may be accounted for, as 
,in its earliest stages the aid of the microscope is required to 
ms-ke out the changes taking place. At a certain period we are 
able to see, with the ophthalmoscope, sufficient indications of the 
mischief progressing, by observing patches of a rough, iiTegular 
condition of the epithelium of the choroid, which is found to 
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be due to the presence of numerouB emnU transparent pearl- 
like bodies, scattered in clusters, or strewed singly over the 
inner surface of the membrane. They are closely attached to 
the elastic lamina, bo much so, indeed, as to be considered by 
some observers continuous with it. According to Dondera, 
however, their seat is in the pigment cells, and are trans- 
formations of the nuclei of these cells. Undoubtedly they are 
found, after death, behind the pigment epithelium, and sur- 
rounded by the atrophied remains of the hexagonal celle ; but 
their character and situation suggest rather that they are 
specific deposits of an earthy cretaceous nature, analogous 
to corresponding appearances occurring in other parts of the 
system, and accompanying disease of the small arteries and 
capillaries. 

In the earlier stages of colloid disease, the fine granular 
excrescences have a glistening translucent appearance, strongly 
suggestive of a cartilagenons character, which is quite con- 
sistent with their evident proneness to become ossific, which 
is proved by the strong effervescence excited when brought 
into contact with acids. Other changes in the fundus, ob- 
served to accompany colloid degeneration, is the obhteration 
of the larger vessels, from the accumulating masses of earthy 
matter completely filling up the interstices in their finely re- 
ticulated distribution over the fundus. In the ophthalmo- 
scope these incrustations, first lining the epithehum of the 
choroid, are seen to conceal the vessels behind them, those of 
the retina being plainly distinguishable in front as they pass 
over them. Ultimately, however, these vessels become impH- 
cated, and the little earthy incrustations follow the course of 
their dehcate ramifications. 

Melanotic growths, cancer, and tubercular diseases of the 
choroid and retina, although rarely met with, ai'e more easily 
detected with the binocular ophthalmoscope. The Bm;dl 
masses are seen to be projections with bright pinkish vessels 
interspersed throughout, and differiiig considerably from the 
metallic reflection imparted to the fundus by fibrinous clots, 
deposits of IjTQph, or detached retina. 
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No. 3. — Nonpareil. 

Id of oat approicli, the Bhole nelgbbooihooS csnie oot to meet tbsir miniiln, 
Lotbefl, and preceded by apiiJa nad tabor; b fuit alw waa [vniTideiJ Ibr 
lb «e nt clinrCDlly down; imd what tlig csureiHtloa wanted in wit. 

No. 6. — BouryeoU. 
s made up in laughter. Our Ultle habitndon was situated at tbe foot of 
L sluping hill, sheltered with a beautiful underwood behind, and prattling 
'1 before) on one side a meadow, on the other a green. My farm con- 

No. 8 — Small Pica. 
fiisted of about twenty acres of excellent land, having given a 
hundred pounds for my predecessor's good will. Nothing 
could exceed the neatness of my little enclosures ; the elms 



and hedge-rows appearing with inexpressible beauty. 
My house consisted of but one story, and was covered 
with thatch, which gave it an air of suugness ; the 

No. \2.-~Greai Primer. 

walls on the inside were nicely whit4 
washed, and my daughters undertook 
to adorn them with pictures of their 



No. li.—DoK6le Fiea. 



own designing. Though the 
same room served us for 
parlour and kitchen, that 
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only made it the 



warmer. 



No. 19, — i-line Raman. 
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as it 



TEST UF ASTIOMATISM. 
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WHICH THE VERTICAI, AND HORIZONTAL LINES ARE SEEN > 
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LAHTLT. 

TV. WHETHER OR NOT THE OBSBRVER 
THAT HE HAB THE 'POWER OP ADJUSTING THE EYE, SO AB TO ^ 
ABLE TO BEE LINES WITH PERFECT DIBTINCTNESS AMD DEFIH) 
TICK AT ANY OTHER THAN ONB DISTANCE. 



NOTE ALSO 17 THERE BE &HY DIFFEaENCE IN IKE BIOHT i 
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